j 


OCTOBER 1947 


MeGRAW-HILL PUBLICATION | 


tes 


Bom 


by 


Engineer Review," "The Engineer,” Engineer"), October, 1947 Vol. 


Stationary a 91, No. 10. Published month'y 
Inc. Publication office; 99-129 N. Broadway, Albany 1, N.Y. Editorial and e 

‘936, at Albany, N.Y., under the Oct of March 3, 1879, Printed in U.S 

/ of Circulation, Power, 330 w. 42nd St., New York 18, N.Y. Subscription rates, U.S. and U.S. possessio Sy 
one year, al $10 for one year, $16 tor ‘ 


@ 
| =~ 
3 a e * rt « , | 
we picked the cream of d them on 4 
filings and othe” sturries 10° the joss due 
We «new ashcolite wou n jearned chis che j 
x seal ater! ila. 2 a- 


‘Move materials UP or DOWN IRC’ 


Efficiently. .the LINK-BELT Way 


meet every need 


of Industry .... 
.-e by Continuous Bucket Elevator Link-Belt manufac- 


This type is used where higher capacity at slower speed is desired i 
or where the material is friable. It consists usually of steel buckets tures practically 
mounted on either a chain or belt. Material is fed directly into the every standard 
buckets at the foot of the elevator and discharged over a head wheel mt 
onto the proceeding buckets, whose front and projecting sides form a type for handling 
chute, thereby directing the material into a fixed discharge spout. _ 

bulk materials, 


parts and packaged 


r 
by Perfect Discharge Bucket Elevato 
which operates at slower speeds and is used where materials will 
not readily discharge at centrifugal speeds. Malleable iron or 
steel buckets are mounted between two strands of chain. Material 
is fed directly into buckets at the foot of the elevator or scooped 
up in the boot and discharged over a snubbed head wheel which || ; OVERHEAD 
inverts the position of the buckets over the discharge chute. | ' TROLLEY 


CONVEYORS 


. by Centrifugal Discharge Bucket Elevator 


which is used for most products. It consists of either malleable 
iron or steel buckets mounted on either a chain or belt. The 
material is fed either directly into the buckets at the foot of 
the elevator or scooped up in the boot and is discharged over 
the head wheel by centrifugal action. 


by Bulk-Flo 


which is used where mass conveying is possible. It consists of malleable 
iron or steel flights attached to a chain. The material is fed directly into the 
lower horizontal portion of the casing, thereby eliminating a feeder and is 
discharged at the opening in the upper portion of the casing, just before the 
flights reach the head wheel. SCREW 


CONVEYOR 


by Rotor Lift 


This is a Helicoid (screw) elevator which handles many products that 

normally can be conveyed by a horizontal screw conveyor. It consists of 

a vertical screw driven from either the top or bottom, operating in a solid OSCILLAT- 
or split casing. The material is fed to the vertical screw by screw feeder ING-TROUGH 
near the foot of the lift and is discharged at the top or head end. CONVEYOR 


by Skip Hoists 


The skip hoist is especially well adapted for making high 

lifts, elevating abrasive or corrosive materials, and the id 

handling of large lumps, as well as fines. Link-Belt skips i ' hire CHAIN 
ate economically applicable to large or small capacities. CONVEYORS 


LINK-BELT COMPANY 


Chicago 8, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, 
Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. 
Offices in Principal Cities. 10.618-C 


x 


When your plant is “Conveyorized” by LINK-BELT, every 
unit belongs! Because every unit is selected from the broadest 
line of conveying machinery, and specified as the most satis- 
factory type and size for the purpose. Link-Belt manufactures 
practically every standard type of conveyor and power trans- ae. is 
mission machinery. Link-Belt “know-how”, accumulated from 
many years of service to industry, is available to aid you in oA TYPE. ; . OF MATERIALS HANDLING 
selecting and applyiag the correct equipment to give the 

most satisfactory service. 
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»,One.of three oil-and- 
gas-fired B&W Inte- 
-gral-Furnace Boilers in- 
stalled outdoors at a 
Southwest central sta- 
tion. Total steam capa- 
eity — 700,000 Ib. per 
tir, ot 750 psi, 830F. 


. 


Outdoor and Semi-Outdoor Installations of B&W Boilers: 


By Industry: Central Station, Refineries, By Locations: Arizona, California, Colorado, Florida, lowa, 
Chemical Plants, Rubber Fac- Kentucky, Louisiana, New Jersey, New Mexico, 
tories, Manufacturing Plants. New York, Oklahoma, Oregon, Pennsylvania, 

é Texas, Utah, Argentina, Columbia, Cuba, 
Mexico, Netherland West Indies. 
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Four 65,000 Ib. per hr. B&W Integral-Furnace Boilers installed 
outdoors at a Utah refinery. They are fired with oil and gas. 


b. per hr. oil-fired B&W Integral-Furnace Boiler 


A 200,000 | 
installed outdoors at a new central station in Florida. Unit is 
designed for future use of pulverized-coal. 


Outdoor and gemi-outdoor | 3 
systallations are an old story | 
with B &W Boilers: They PUB IBF 
have beer sdentified with | = RY 
ateam capaclty of 17 million es 
pet hr. are now service ‘af | 
capacitie> yange from 25,0 
300,000 per brs with A i= ; 
temperatures up to 950 F. Fuels — £5 
giving the same high standards of 8 a 
performan’® and economical oper 4 | 
foe 80 | a 3 
heaters . Powe: Plants, & 
Coal or-Cocled for | 
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SPRINGDALE 

In addition to the 1,000,000-Ib. 
per-hr deaerating heater in its 
new No. 7 extension, illustrated, 
the Springdale Station of West 
Penn Power Company has an 
Elliott deaerator which has been 
serving faithfully for 22 years — 
naturally a factor in the selection 
of the new deaerating heater. 


MISSOURI AVE. 
Two Elliott 300,000-lb-per-hr deaerating feed- 
water heaters serve units 6 and 7 of the Atlantic 
City Electric Company. The photo, of the newest 
of these installations, shows the vertical deaer- 
ating heater with its vent condenser. The hori- 
zontal storage tank is located beneath the heater, 
as in the Springdale and Tidd units. This station 
is the first to use steam at a temperature of 1000 F, 
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The first unit of this new station 
of the Ohio Power Company, at 
Brilliant, Ohio, is served by an 
Elliott 780,000-Ib-per-hr deaer- 
ating feedwater heater of vertical 
type mounted upon a horizontal 
storage tank. A similar deaer- 
ating heater is on order for the 
No. 2 unit, which is currently 
being installed. 


stations agree 
Deaerating Heaters 


OMPAN Y 


aerator and Heater Department 


at: JEANNETTE, PA. © RIDGWAY, PA. 
RINGFIELD, O. © NEWARK, N. J. 
STRICT OFFICES IN PRINCIPAL CITIES 


It is a grave responsibility to mount guard 
against corrosion over the millions of dollars 
worth of equipment represented in plants such 
as those shown here. It is a responsibility which 
is not placed lightly. 


In the three fine stations represented here, 
this vital task is entrusted to Elliott deaerating 
feedwater heaters. These units deliver in the 
required quantity, water free of dissolved oxy- 
gen, heated to saturated steam temperatures. 
The ability of these units to serve satisfactorily 


JEANNETTE, PA. 


is based firmly upon sound experience gained y 


through years of application, and stemming 
from Elliott Company's pioneering in the early 
history of deaeration. 


Whether for an important utility, or for a 
comparatively small industrial power plant, 
Elliott enginers are prepared to evaluate at- 
tendant conditions and to supply deaerating 
heater capacity conforming to installation re- 
quirements. Let us discuss it. 


Deaerating heater bulletin on request. 


STEAM TURBINES * GAS TURBINES * GENERATORS * MOTORS * CONDENSERS 


FEEDWATER HEATERS AND DEAERATORS * STEAM JET EJECTORS 


CENTRIFUGAL BLOWERS * TURBOCHARGERS FOR DIESEL ENGINES 


TUBE CLEANERS * STRAINERS * DESUPERHEATERS © FILTERS 
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OPERATION OPERATION 


For cleaning either furnace walls or boiler heating surfaces where gas temperatures exceed limit for permanently 
installed units. Equally applicable to compressed air or steam as cleaning medium. Important advantages include: 
positive poppet h type valve, 12” travel, no lubrication, 360° blowing without additional advance of nozzle, simple, etc. 


AM Model A2E Sapna Air Puff Soot iieieees 


Cleans heating surfaces by series of compressed air Master controller automatically controls 
puffs delivered through standard multiple nozzle’ blowing time and sequence. Just a 
blowing element. Spreading cleaning cycle over “twist of the wrist” to open valve .. . 
longer time permits smaller compressor and receiver ~ controller does rest. Automatic control 
. -. also eliminates stack discharge nuisance. assures correct boiler cleaning. 
LA af e 
40% Telescopic Retracting Soot Blowers 
ELECTRIC OPERATION 
AIR OPERATION 

Used where insufficient clear space outside boiler will permanently installed units. Standard 16’ travel re- 
not permit installation of Model IK retracting blower quires approximately 12’ clear space outside boiler; 
for cleaning surfaces inaccessible to short retracting special travels up to 20’. Uses air or steam as cleaning 

é blower and where gas temperatures are too hot for medium. ‘ 

DIAMOND POWER SPECIALTY CORP. 
3 POWER ® October 1947 


Model IR Short Retracting Soot Blowers 
OPERATION 


Le ~ REQUIRES THE SELECTION OF SOOT BLOWERS THAT 


EXACTLY SUIT YOUR INDIVIDUAL REQUIREMENTS 


DIAMOND Medel IK Long Retracting Soot Blowers 


=MANUAL 
OPERATION 


Uses steam as cleaning medi- 
um through multiple nozzle 
blowing element permanently 
installed inside setting. “Auto- 
matic Valved” requiring only 
one continuous operation to 
open and close valve in head 
and simultaneously rotate 
element. Other important fea- 
tures: adjustable pressure con- 
trol unit, clockwise or counter- 
clockwise rotation, 360° 
blowing arc, etc. 


eeu ¢ DIAMOND SPECIALTY LIMITED —Windsor, Ontario 
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ELECTRIC OPERATION 
Use steam or air to clean surfaces inaccessible to Model IR short retracting 


type and where gas temperatures are too hot for permanently installed soot 
blowers. Three standard sizes have travels of 10’, 12’ and 16’; also special 
travels up to 20’. Clear space outside setting approximately 4’ plus travel. 


AIR OPERATION 


Correct cleaning is always 
assured and labor is saved. 
“Human element” is elimi- 
nated as operator nor- 
mally only presses start 
button or opens master 
control valve. Each blower 
unit must operate in correct 
sequence and at right 
speed every time. No 
blower can be overlooked 
or incorrectly operated. Labor 
is saved because no need for 
attendant to warm up piping, 
drain it, and then operate each 
blower unit manually. Blower 
grouping can sectionalize heating 
surface into zones to maintain 
normal heat absorption by dif- 
ferent frequency of group oper- 
ation. System can be completely 
air or electric operated and con- 
trolled . .. or combination of both. 


DIAMOND AIR CONTROL PANEL 


DIAMOND ELECTRIC 
CONTROL PANEL 
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% This picture is worth a second look. It shows how Engineers 


are conserving fuel and reducing power costs at International 
Braid Co., Providence, R. |. 


This is an on-the-job picture of Bailey Co-ordinated Boiler 
Control—the type of control you should now be using to get the 
most steam for the fewest fuel dollars. With this control you 
will increase operating safety and improve continuity of service. 


The Bailey control drive, shown in the right foreground of this 
picture, is connected to the coal feed lever of the spreader 
stoker and regulates the lever in accordance with steam pres- 
sure. Similar control drives regulate forced and induced draft 
dampers to maintain steam pressure, combustion efficiency and 
furnace draft. In this installation, combustion and feed water 
controls are co-ordinated to assure optimum boiler operation. 


The user reports that prior to installation, it was common to 
have wide pressure swings during the day. A decided im- 
provement was obtained when this control was installed. 


Like all Bailey co-ordinated Boiler Control installations, this 
one was designed and engineered to the specific job—the 
same as yours will be. Bailey engineers will work directly with 
you and your engineers in the application of the meters and 
controls required by your boilers. 


Why not discuss your power problems with a Bailey Engineer? 
You may be surprised, as many others have, to discover how 
quickly Bailey Co-ordinated Boiler control will pay for itself 
in fuel saved. Records show that in many cases installation 
costs have been returned in less than one year. 


BAILEY METER COMPANY 


1036 IVANHOE ROAD - CLEVELAND 10, OHIO 


Controls for Steam Plants 


COMBUSTION * FEED WATER * TEMPERATURE 
PRESSURE * LIQUID LEVEL * FEED PUMPS 
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Tune in... 
TEXACO STAR THEATRE 
presents the 
TONY MARTIN SHOW 
every Sunday night. 
See newspaper for 
time and station, 
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URSA OILS 


ON’T LET stuck rings stick you with high fuel costs. Lubricate 

with Texaco Ursa Oils—your best bet to keep your Diesels 

clean and powerful . . . rings free . . . valves active ... ports clear... 
fuel costs low! 


Texaco Ursa Oils effectively resist oxidation . . . hence their ability 
to prevent sludge, varnish and hard carbon formations. In addition, 
they keep wear at a minimum .. . assure longer life for engine parts 
. .. reduce maintenance costs. 


Texaco makes Ursa Oils in a complete series to handle every 
requirement, and—you can’t buy better Diesel lubrication! Ursa Oils 
are approved by all leading Diesel manufacturers and— 


More stationary Diesel horse power and more 
Diesel locomotives in the U. S. are lubricated 
with Texaco Ursa Oils than with any other brand. 


For Texaco Products and Lubrication Engineering Service, call the 
nearest of the more than 2500 Texaco distributing plants in the 48 
States, or write The Texas Company, 135 East 42nd Street, New York 
17, New York. 
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FOR ALL DIESEL ENGINES 
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The next time you consider a boiler installation give 
your slide rule a bit of exercise by figuring out just 
how many dollars’ worth of fuel that boiler will con- 
sume during its useful life. You will find that even a 


moderate sized boiler has a million-dollar appetite. 


Take for example a 100,000 Ib. / hr. boiler, running 24 


hours a day, 300 days a year. Coal consumption will 


be roughly 5 tons an hour. At $6.00 a ton, your fuel 
bill will be $720.00 a day, $216,000 a year. Sucha 
boiler will consume a million dollars worth of fuel in 
less than five years—and five years is only a fraction 


of the useful life of boiler and control. 


The total cost of Hagan Automatic Combustion Con- 
trol for that boiler would be in the neighborhood of 
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VY of 1% of the 5 year fuel bill! The 
difference in cost between Hagan and other 


controls is insignificant. 


The thing that is really important is not the cost of the 
control system, but what that system will do to your fuel 


costs—and that brings you right back to Hagan. 


Because of its design and construction, Hagan Control 
is sensitive to extremely small changes in steam load; it 
follows these changes accurately and instantly. The steam 
flow-air flow chart of any Hagan-equipped boiler is evi- 
dence of the inherent stability of the Hagan system. 


Hagan equipment lasts as long as the boiler—and ‘HW Ae Al N 
gives you dependable, trouble-free service as long 


‘CALGON 


as it lasts. Our engineers are at your service. Hagan 


Corporation, Hagan Building, Pittsburgh 30, Pa. 


HAGAN CORPORATION 
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Stress analysis of new valve design 


in which the three major 


stresses encountered in service are duplicated and measured. 


Application of bending load simulating pipe 
line stresses. 


Application of load resulting from seating valve 
with Edward impactor handwheel. 


3. Application of internal line pressure to valve. 


4. 


Measurement of resulting strains with SR-4 strain 
gage equipment. Measures in millionths of an inch. 
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New Edward Designs Reduce 


Pressure Loss, Give Up to 30 Per Cent 
More Flow, Cut Wear-Producing 


Turbulence, Assure 
Maximum Strength 


TRIAL AND ERROR is one way to 
develop valve designs—the old way— 
slow, inaccurate, uncertain. 


THERE’S A BETTER WAY: The 
Edward pre-test procedure—an orderly, 
step-by-step, fact-to-fact progress that 
eliminates guesses and approximations. 


IT STARTS with building a valve 
cross-section using modeling plastics, test- 
ing it, changing it, testing again and again 
until internal contours as near perfect as 
possible for free flow are developed. 


FROM THAT perfected model are 
made plaster casts of the flow passages, 
cross-section templates, patterns, and 
finally steel castings. Actual tests then 
prove the valve’s flow rate and capacity, 
its freedom from excessive and erosive 
turbulence. A completely different set of 
tests prove the valve’s structural sound- 
ness, its resistance to every strain, its 
shaping to compensate for distortions of 
high pressure, high temperature operation. 


TO ESTABLISH this procedure 
Edward developed a whole new range of 
test equipment, much of it not duplicated 
anywhere. But it was worth it, for the 
results are definite and measurable. 
Typical are these 


SPECIFIC ADVANTAGES 


® Up to 30 per cent more flow (more volume 
where you need it). 


@ Less pressure loss (smaller piping and 
valves often possible). 


@Less wear on vital parts (sharp turns 
which cause wear-inducing turbulence 
are eliminated). 

@ Safety (engineered to proved safety factor). 

@ Tighter (built to compensate for distor- 
tions of operation). 


@ Easier to operate (because of Edward 
patented Impactor handwheel and EVal- 
thrust yoke bushing). 


DETROIT 


Tiny streamers in 
test half-section 
model of new 
Edward globe 
valve show 
actual flow 
conditions. Test 
is one of many 
to guide Edward 
design 
engineers. 


Body castings for 
new welding end 
Edward pressure- 
sealed valves. 
Wall shapes and 
internal contours 
are the results of 


Two of the newer 
Edward valve 
designs. Left, 12 
in. 1500 Ib 
flanged bonnet 
angle; right, 10 
in. 900 Ib 
pressure sealed 


SUBSIDIARY OF ROCKWELL MANUFACTURING CO. 


PUBLIC LIBRARY 


EAST CHICAGO, INDIANA 
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NO. 8 OF A SERIES 
See SEPTEMBER “POWER” for 


.of PREHEATERS 


description 
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INCREASES Radiant Surface 
REDUCES Hopper Maintenance 


requirements. 
FAP] Ask for a copy of 97-page Engineering Bulletin 
ENGIN EERING No. 44-B containing valuable information on prep- 


SERVICE) 


Tubes forming the dry bottom furnace are a part of the furnace 
wall enclosure and originate in headers so arranged that water 
supply is distributed throughout their entire length. The throat 
formed by these tubes is designed to protect the ash collecting 
hopper and is sealed against air infiltration. 


Ash formed by combustion is deposited on the sloping portion 
and finally deposited in the refractory lined hopper below. 


Designed to accommodate the lower heat value, high ash con- 
tent fuels, the EVS Dry Bottom Furnace assures long operating 
periods without refractory maintenance. 


All other components of KVS Steam Generating Units are engi- 
neered to meet specific operating conditions on available fuels 
in order to assure the maximum in operating efficiency and 
economy at all boiler ratings. 


KVS Steam Generating Equipment has been per- 
formance proved over the years. KVS offers a 
complete service in design, building and erecting 
complete plants under one responsibility. KVS 
engineers are available for consultation on your 


aration of pulverized fuel and steam generating 
plants. 


NEW YORK 16, N. 
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Get orders now for 


ae 


mm) You'll find this 3.3 yard D Tournapull extremely useful for 
mai grading new building sites, building access roads, earth 
dams and levees, and for general clean up around your 
plant. Rig is self-loading . . . works alone or in fleets 
of two or more units where additional capacity is needed. 


your 


i 


Industrial 


Need more parking space for employees and visitors . . . 
additional facilities for workers’ recreation . . . plant 
garden program? One man with a D Tournapull can 
economically handle all leveling . . . make waste land 
pay off in improved public and industrial relations. 


urneau Distributor 


| 
Levels parking lots 
} 
for complete informatio 
ion 


andyman.... 


Sage you have materials handling problems . . . ore, chemi- Ideal for building new sidings or short spur tracks. One 

umemmals, fertilizer, crushed stone, waste . . . this handy one- man handles complete excavating job . . . grade, drain 

= mman Tournapull will help you solve them fast and eco- and ballast spreading. Also useful as a maintenance tool 

[=saamomically. Loads, hauls, piles, spreads . . . dumps from for cutting down banks . . . cleaning drainage ditches . . . 
aomp or through grizzly to cars, trucks or conveyors. fixing slides and washouts. Crosses tracks at will. 


ig strips gravel from nearby pits . . . hauls to site... . 
preads in smooth compacted layers. Ideal for graveling 
aul roads, parking lots, driveways and open yard areas. 
"sa money sdver on maintenance work . . . gets more 
bbs done at jess cost per job. 


PEORIA, ILLINOIS 


ro 
bulke materials naclroad 
€ngine, fing. tucks Would throy h ©OUntry 
ion 


Yarway's Hi-Lo Alarm Water Column has an alarm mechanism 
that is simple... dependable . . . unique. Solid weights oper- 
ate the whistle alarm. The principle employed is that heavy 
objects submerged or partly submerged in water are buoyed 
up by a force equal to the weight of the water they displace. 
Any dangerous change in water level causes the weights to 
open or close a needle valve through which steam is admitted 
to the alarm whistle. The alarm is always dependable . . . the 
weights can never become waterlogged. Yarway Column 
shown has Sesure Inclined Gage for pressures up to 400 psi. 
Flat Glass Gages furnished for pressures to 1500 psi. Ask 
for Bulletin WG- 1811. 


wre 


Yarway’s Remote Water Level Indicator brings overhead 
boiler water level readings right down to eye level, on the 
instrument panel or other convenient place, on a brilliantly 
lighted red and green scale. Indication is positive and instant 
because the instrument is operated by the boiler water itself. 
Shows boiler water level beyond the range of overhead gage, 
and always indicates high or low—even when full or empty 
overhead gages look the same. Suitable for all pressures to 
1500 psi. Ask for Bulletin WG-1822. 


Yarway's famous Seatless Blow-Off Valve eliminates one of 
the commonest sources of trouble and expense in boiler blow- 
down service. There is no seat to score, wear and clog with 
mud, dirt and scale. Balanced sliding nitralloy plunger and 
straight through flow make operation easy. Today this valve 
is “standard” in over 12,000 boiler plants. Suitable for all 
pressures up to 2500 psi. Ask for Bulletin B-424 (to 400 psi), 


Bulletin B-432 for higher pressures. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 
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TITTLE 


See Yarway Boiler Trim “in action” in the 30-minute color 
motion picture, “There Is An Engineering Reason.” Hear 
Lowell Thomas describe their principles and operation. Now 
available without charge for group showings. Write today. 
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This huge TVID fan, installed at Plant 
Arkwright, handles 250,000 cubic feet of 
exhaust gases per minute, at 450 degrees 
F, against 15.5" static pressure. 


Tee 


GORGAS STEAM PLANT, ALABAMA POWER CO. 


Here, three TVIDs have been on 
the job for over 10 years—all with 
an excellent service record. Two 
are rated 358,000 cfm each, at 560 
F, 18” sp; the other, 350,000 cfm, 
375 F, 16” sp. 


PLANT ARKWRIGHT, GEORGIA POWER CO. 


The Design 3 TVID fan shown in 
the large illustration above was in- 
stalled here in 1944. Another 
TVID fan, of the same rating, is 
now being added for a new 40,000 
kw generating unit. 


PLANT ATKINSON, GEORGIA POWER CO. 


A Design 3 TVID fan rated 350,- 
000 cfm, 375 F, 16” sp, was in- 
stalled here in 1944—and another, 
rated 350,000 cfm, 375 F, 13” sp, 
is now being added for a new 
60,000 kw generating unit. 


ALL TVID FANS AT THESE PLANTS HAVE LONG-LIFE E-R WHEELS 
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GADSDEN STEAM PLANT, ALABAMA POWER CO. 
| This new 120,000-kw station, now 
oe under construction, will have two 
i Design 3 TVID fans, each with a 
r, capacity of 350,000 cfm, at 375 F, 
13” sp. 


= 


MORE POWER for Southern industry—more kilowatts for more homes 
and factories! Keeping pace with this demand, the Georgia Power Co. 
is adding a 60,000-kw unit at Plant Atkinson and a 40,000-kw unit at 
Plant Arkwright—and the Alabama Power Co. is adding two 60,000-kw 
units at the new Gadsden Plant. These new boilers need plenty of in- 
duced draft—a total of 1,300,000 cfm! And all will be supplied by 
Design 3 TVID fans with erosion-resisting wheels. 


This was no haphazard selection. These power companies know what 
TVID fans can do—from years of experience. Their high efficiency has 
helped hold down operating costs—and the Sturtevant ER wheel has 
proved its ability to withstand destructive fly ash far longer than any 
other type of wheel. 


It’s performance like this—in plants from coast to coast—that’s respon- 
sible for so many repeat orders for TVID fans. And the same quality 
and stamina are built into al] Sturtevant mechanical draft equipment— 
primary air fans, forced draft fans, induced draft fans, fly ash collectors, 
steam and electric drives. Whatever your needs, remember that Sturte- 
vant means satisfaction in mechanical draft. Write: Westinghouse Elec- 
tric Corporation, Sturtevant Division, Hyde Park, Boston 36, Mass. 


Westinghouse 
urievan 


DIVISION 
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Lump of coal about to get a move on 


This lump of coal has the shakes. 


So has all the rest of the coal in any 
carload that’s being emptied by a 
Robins Car Shakeout. 


You see, actual results prove that 
the cheapest and fastest way to 
unload a car of stubborn material 
is to shake it out. 


The new Robins Car Shakeout un- 
loads fifty- to seventy-ton cars 
“broom-clean” in as little as 90 
seconds. It unloads them no matter 
how tightly the load is packed. And 
it even empties loads that are 
frozen . . . lets them flow freely and 
quickly through the hopper doors. 


Actual field operations by hundreds 
of users prove that this new method 
of unloading hopper cars is as much 


ROBINS CONVEYORS DIVISION, Hewitt-Robins Incorporated, Passaic, N. J. 


as twelve times faster than manual 
unloading methods. 


When you can unload hopper cars 
that fast you practically eliminate 
demurrage charges! 


You save hours of labor, too. All 
that’s required is an operator to 
lower this portable unit onto the 
car and press a button. The Shake- 
out does the rest without damage 
to the car . . . without danger to 
the operator. 


For full details about this revolu- 
tionary new way to unload hopper 
cars in a hurry, write Robins today! 


A note on your company letterhead will 
bring you this new booklet about the 
Robins Car Shakeout. Tells how this new 
concept in car unloading saves time, man- 
power and money. Dept. 0-5. 


*e 
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BUT... your profits are determined by today’s 
cost of fuels and cost of operation. 


Consider what you pay for fuel today—two times what you paid before 
the war. Remember that operating labor rates have doubled since 1939. 


However, technological advances during the last two decades have offset 
these increases to the extent that the average price of electricity today is 
lowest in the history of the industry. 


It stands to reason that you must have modern high efficiency steam gen- 
erating equipment to be competitive in today’s market. 


Foster Wheeler’s engineering “know how” is the answer to the 
pertinent question of how to reduce your operating costs. 


FOSTER WHEELER CoRPORATION 


165 BROADWAY, NEW YORK 6, NEW YORK 
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Republic Boiler Meter 


ON ONE CHART O 


@ The new Republic Boiler Meter provides, 
in one instrument and on one chart, all the essential 
information concerning boiler performance regardless of 
the size or type of boiler, kind of fuel or method of firing. 


The meter indicates, records, and integrates steam 
flow from the boiler and records rate of air flow for 
combustion. When the correct amount of air for maxi- 
mum combustion efficiency is being supplied the air 
flow pen will record coincident with the steam flow pen, 
regardless of the load being carried by the boiler. 


A third pen recording flue gas temperature (or steam 
pressure) can be added thereby providing the operator 
with complete information, on one 12-inch chart, rela- 
tive to the performance of the boiler at any given time. 


The Republic Boiler Meter is primarily a_ boiler 
operating guide. The two records, steam flow in red and 
relative air flow in blue, tell the operator instantly 
whether correct combustion and furnace conditions 
exist, thereby enabling him to correct faulty conditions 
when they occur. 


Meter assembled as one unit 
on rack ready for calibration. 


Meter assembly can be eas- 
ily removed from the case. 


STEAM FLOW 
AIR FLOW 

TEMPERATURE 
OR PRESSURE 


The Republic Boiler Meter consists of a standard 
Republic electric steam flow recorder and integrator 
and an oil sealed, bell type air flow element. 


The air flow element consists of an oil sealed bell in a 
sealed chamber. The motion of the bell is transmitted 
through a diaphragm seal. This arrangement permits 
the use of a single bell—the high pressure being applied 
to the top of the bell and the low pressure under the bell. 
This arrangement also excludes air and dirt from the oil. 
The motion of the bell is transmitted to a cam system 
which extracts the square root, or when adjusted for a 
particular installation, compensates for chimney action 
and variable excess air requirements. The air flow pen 
is attached to the cam system with an adjustable link- 
age which permits changing the steam flow air flow 
ratio as conditions may require. 


The entire operating mechanism is housed in a rugged 
steel case and can be easily removed as a single unit by 
merely loosening two anchor bolts and disconnecting 
the two air connections. The meter may be either wall 
mounted or flush mounted on a steel panel. Write for 
Bulletin No. 420. 


Meter with door open showing accessibility 
of all adjustments and working parts. 


Republic Flow Meters Co. 


2222 Diversey Parkway 
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“Carborundum”’ and “'Carbofrax’’ are registered trademarks which indicate manufacture by The Carborundum Company 
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ERE is case history evidence that 

CARBOFRAX silicon carbide tile can 
stand up under punishment that quickly 
causes ordinary refractories to fail. 


The baffle indicated in this drawing of a 
bent tube boiler is subject to rigorous spall- 


SX ing and erosive conditions. Fireclay tile used 


in this trouble spot lasted only four to six 
Becks. The boiler was shut down repeatedly 
fon baffle replacement. Output dropped. 


INntenance costs jumped. 


A CARBOFRAX baffle 18’x12”x2” extend- 
img@ethe entire 29’ width of the tube bank 
Wasamstalled. It has been in use more than 
a. and is still going strong. During 
fhe years, severe conditions have 
evemAtougher due to the sand blast 
action of a ‘ blower operating at 200 Ib. 


pressure installed directly above the baffle. 
Destructive scurfing is counteracted by the 
high abrasion resistance of CARBOFRAX 
tile at elevated temperatures. Flame erosion 
and thermal changes are resisted. Continuity 
of operation, increased steam production, 
freedom from baffle maintenance, and lower 
costs are provided. 


This example of their ability to lick trouble 
spots is another reason for checking the pos- 
sibilities of CARBOFRAX brick and tile 
for your boiler furnaces. Used in large or 
limited areas, they help eliminate expensive 
and frequent downtimes for refractory repairs. 
Engineering assistance is at your service 
through Dept. G-107. The Carborundum 
Company, Refractories Division, Perth Am- 
boy, New Jersey. 


By CARBORUNDUM 
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A coal supply that is wet, dry, or partially 
frozen will no longer be a problem with an & 
Perfect Spread Stoker in your boiler room. You 
will be able to feed it a wide variety of fuels and 
watch it operate quietly and efficiently —with- 
out clogging. Whether you’re now hand-firing 
your boilers or want to replace inefficient boil- 
ers, you'll appreciate the exclusive features 
that assure you automatic steam generation 
with consistently thorough combustion at low 
operating cost. 

Its efficient performance has saved thousands 
of dollars for scores of owners in many types of 
businesses. Reduce your boiler room costs with 
the & Perfect Spread Stoker. Investigate now. 
Write for descriptive booklet today! 


WITH TRAVELING, DUMPING OR STATIONARY GRATES 


ALWAYS PLENTY OF STEAM 
—AUTOMATICALLY 


The 4 Perfect Spread Stoker responds im- 
mediately through automatic controls to sud- 
den and extreme changes in the steam load. 
it can run from a banked fire to more than 
twice the normal rating in a few minutes. 
Gets steam up fast and keeps it there! 


i juable 
_—Get this v4 
pooklet om mg 
Perfect Spread Sto 
today! 
Address inquiries 
2400 Aramingo 
Philadelphia 25, Pa- 
Other & Preducts: A-TAYLOR STOKERS, LO-HED HOISTS, 


MARINE DECK AUXILIARIES, HELE-SHAW FLUID POWER 


AMERICAN ENGINEERING COMPAN 


2400 ARAMINGO AVENUE + PHILADELPHIA 25, PA. 
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The 4 Taylor Stoker, like this soaring . 
scavenger, is not “fussy” about what it 

consumes. Its fuel-versatility enables you 
to feed it a wide variety of types and 
sizes of coal which often. means more 
efficient, thorough combustion with a 
lower grade of fuel than you are now ~ 
using. This Obviously results in important | 
savings te you—a significant feature you 
should not overlook when selectingstuel- — 
firing equipment for your power plant @ 
Qperations. 


ag. 
3 
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WATCH THE TREND! 


It is quite probable that 
: you are already acquainted 
SSS i with the exclusive Taylor 
features that make this 
fuel - flexible stoker first 
choice with buyers wher- 
ever underfeed stokers are 
| Wy used. Throughout indus- 
try, the trend is toward 
Taylor for both original 
ad and repeat installations 
—Taylor is the time-tested, proven, economy stoker. 
7 Better air flow and precision control feed mechanism 
; are but a few of the advantages that aid in giving you 
5 efficient low-cost steam generation. With simplified con- 
S oh struction throughout, there are fewer moving, longer 
wearing parts. These outstanding improvements are 
LA backed up with over 40 years of engineering ‘know 
a how” with emphasis placed on features that mean effi- 
a cient, automatic, low-cost steam production. 
qT ma Join the hundreds of engineers, plant superintendents 


and purchasing agents who specify Taylor for their 
A recent installation of « Teyler Stoker (Type 8 Retor! e: power plant equipment. They know— it’s the leader. 
tig 33RC7) in lerge mid-western contral steem plant. 


< 


UP-TO-DATE FACTS ON THIS 


IMPROVED TAYLOR STOKER 
you aren't up to the minute 
\ on Stokers, get your copy of iz 
this booklet. Write to De- “ 


partment 24 today! 


AMERICAN ENGINEERING COMPANY 


2400 ARAMINGO AVENUE, PHILADELPHIA 25, PA. 
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ALL WEAVES AND MESHES! 
Longer-lasting wire cloth of 
Monel, Nickel or Inconel is 
available in all weaves and 
meshes. Many weaves actual- 
ly cost less than cloth of less 
durable metal. 


Look at this answer 


Filter or screen elements stay on the 
job longer when made of Monel*, 
Nickel or Inconel*. 

For these are the “task metals” of 
industry. 

Compare them with any fabric or 
metal cloth that is causing you trou- 
ble. Wire cloth of these metals is 
rustless . . . corrosion-resisting .. . 
strong...tough. It endures high tem- 
peratures. It stands abrasive wear. 

Its longer service life means fewer 


and 


problems 


replacements . . . fewer operating 
hours lost. 

Many equipment manufacturers 
already have standardized on this 
durable wire cloth to free their cus- 
tomers from troubles with strainers 
and filter elements! Maybe your 
manufacturer is one of them. But 
maybe he isn’t. So speak to him. Tell 


‘him you want the extra protection 


of the “task metals” wherever filters, 
strainers or screens are used. 


Send for our booklet: “EstasLisHep WEAvEeRS OF MONEL, 
Nicket INcoNneL Wire AND Ficter CLotH.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. 


*Reg. U.S. Pat. Off. 


“Task Metals” for Industry 
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*ARMSTRONG UNIT TRAPPING 


WHAT? It is providing an individual 
trap of correct size and type for each 


separate steam condensing space. 


WHY? Prevents short-circuiting, air 
locking, water pockets, sluggish drain- 
age. Removes both air and condensate. 


WHERE? Every place where steam is 
used. 


WHEN? The sooner the better. 


HOW? See your local Armstrong 
representative, or write. 


POWER ® October 1947 


The experience of the Pacific Nut Oil Company 
in cutting costs and boosting output through the use 
of Armstrong Traps is not unusual. Eastern Box Co., 
Baltimore, Md., estimates fuel savings of 20% ... 
Ralph L. Smith Lumber Co., North Kansas City, 
Missouri, cut more than six hours off time required 
to treat battery separator plates ... Kerber Packing 
Co., Elgin, Ill., reduced rendering time in jacketed 
kettles 25%. 

If you are interested in getting the benefits of 
Armstrong Traps and the Armstrong Unit Trapping, 
see our local representative at once. Complete in- 
formation on request. 


ARMSTRONG MACHINE WORKS 


812 Maple St., Three Rivers, Mich. 
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THE ALUMINUM ORE COMPANY 
operates one of the world’s largest 
hydrofluoric acid plants at East St. 
Louis, Ill. It is a modern plant and 
uses many electric motors in its 
highly mechanized materials-han- 
dling systems. 

As a rule, special protective en- 
closures are used to keep out fumes 
and dust. But in this case the Tri- 
Clad open (dripproof) motor you 
see here has been in service for five 
years without a single failure. It has 
operated continuously—24 hours a 
day and seven days a week. Yet the 
only maintenance required has been 
periodic inspection and lubrication. 
Behind the unusually fine service rec- 
ord of this motor is the extra pro- 
tection built into every Tri-Clad i 
motor. It’s in there for keeps to give 
you better motor performance at 
lower cost! 


The toughest TRI CLAD ever built! 


Newest addition to the Tri-Clad motor family 
is the Tri-Clad totally enclosed, fan-cooled 
motor. It is designed for use in adverse atmos- 
pheres—in iron dust, out-of-doors, in |hazard- 
ous areas, and chemical atmospheres. Available 
in both standard and explosion-proof types, 
this motor gives you these important con- 
struction features: 
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® A cast-iron, double-wall frame which com- 
pletely encloses and protects the windings and 
punchings. 

@A non-shrinking compound around motor 
leads which protects motor interior from dust 
and moisture. 

0 A rotating labyrinth seal which further pro- 
tects the motor interior from damage by 
foreign matter. 
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FOR TOUGH MOTOR JOBS, YOU BEAT 


CLAD 


EXTRA 


To date, a million and a half Tri-Clad motors, with a total output of 
over 4-million horsepower, have been purchased by American industry! 

In every kind of plant from steel mill to dairy, these motors are proof 
beyond doubt that you can’t beat Tri-Clad extra protection for tough 
motor applications. Even on jobs where special protective enclosures 
would ordinarily have been specified, Tri-Clad open motors, applied dur- 
ing the war years, have stood up to heat, dust, and dampness, operating 
smoothly and efficiently for years with only minimum maintenance. 

Today, the Tri-Clad family includes many different types and sizes. But 
whatever your selection, the Tri-Clad motor nameplate is still your best 
assurance of a high return on your motor dollar. Apparatus Department, 
General Electric Company, Schenectady 5, N. Y. 


EXTRA PROTECTION ...AGAINST PHYSICAL DAMAGE! 

Rigid cast-iron frame and end shields protect vital motor parts from ex- 
ternal abuse. Because they’re not at the mercy of a coat of paint, they 
strongly resist chemical attack and dampness. Cast iron also gives you 


wide nonyielding metal fits between end shields and frame for ease of 
assembly. 


EXTRA PROTECTION ... AGAINST ELECTRICAL BREAKDOWN! 


Motor windings of Formex* wire, together with improved insulating 
. materials, reduce the chances of electrical failure. Heat is dissipated 
quickly—motor stays young for years and years! 


EXTRA PROTECTION..AGAINST OPERATING WEAR AND TEAR! 


Bearing design affords longer life, greater capacity, improved lubrication 
features. Bearing seals retain lubricant, keep out dirt. One-piece, cast- 
aluminum rotor is practically indestructible. *Trade-mark reg. U.S. Pat. Off 


GENERAL ELECTRIC 
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MOTORS. 


OPEN (DRIPPROOF) 


» TOTALLY ENCLOSED 
© EXPLOSION-PROOF 


3 
Fur 
q 
il 
4 
)- 
| 
37 
47 


But good equipment alone may not 
be a complete solution to your 
water treatment problems. 


HOOSING the right equipment and the 
Cc right process for conditioning your 
boiler feedwater make-up are both of 
highest importance. Correct application de- 
pends on such factors as the character of the 
raw water, amount of makeup, type of steam 
load and design characteristics of steam gen- 
erators and prime movers. 


Allis-Chalmers engineers can supply valu- 
able aid in such a selection. They have had 
extensive experience in conditioning boiler 
water for both high and low pressure power 
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COMES FROM 
GooD 
EQUIPMENT! 


plants. In addition, their recommendations 
will be unbiased, because Allis-Chalmers offers 
a complete line of equipment that includes 
Hot and Cold Process Softeners, Sodium and 
Hydrogen Zeolite Softeners, Degasifiers, De- 
ionizers, Chemical Proportioners, Filter Back- 
wash Pumps, and Oil and Water Filters. 

For prompt assistance with any water con- 
ditioning problem, call your nearest A-C office 


or write ALLIs-CHALMERS, MILWAUKEE 1, Wis. 
A 2316 


Shown above is sectionalized view of filter 
tank. Send today for complete details of 
Hot Process Softeners in Bulletin 28B6611. 


CHALMERS 


One of the Big 3 in Electric Power. Equipment — Biggest of All in Range of Industrial Products 


A CENTURY 
OF SERVICE 


to Industry 
THAT MADE 


America Great 
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Worthington Compressor at Kearny Generating Station. 


Air Cleans Boilers Better Than Steam 


eneral practice in cleaning boiler walls and 
ubes is to blow saturated steam into the boiler 
under high pressure. This method is preferred 
in many plants despite the fact that modern 
steam boilers are delicately balanced and any 
considerable use of steam for this purpose 
necessitates bringing in new water that has to 
be treated, heated, etc. 

At the Kearny Generating Station of Public 
Service of New Jersey, a further objection was 
atendency for “quench cracks” to form in the 
high-temperature-resistant alloy tubes, par- 
ticularly around the cleaner port. 

Soot cleaning at Kearny (as elsewhere) 
became more of a problem during the war, 
when the ash content of the soft coal burned 
in the boilers increased substantially. Even 
now, ash runs about 10 to 12%. 

To simplify cleaning, Public Service de- 
cided to abandon steam in favor of compressed 
air, and the Mercury boiler at the Kearny 
Station was equipped with a compressed air 
system installed by Worthington. 


Air at Two Pressures 


The 1000 cfm compressor delivers air at 500 
lb pressure. The air passes through oil re- 
movers, then goes to a 1000 cu-ft storage re- 
ceiver located on the outside of the building. 
from this large receiver air passes through a 
reducing valve and enters the 100 cu-ft tank 
where 250 Ib pressure is maintained. Operat- 
ing with air at two different pressures permits 
the use of a smaller compressor, since the air 
may be stored at the higher pressure between 


“ORTHINGTON PUMP 


blowing operations and expanded to the 
lower working pressure as needed. 

Because of » A size of the boiler and the fact 
that a considerable number of soot blowers 
are needed to keep the surface clean and pro- 
vide for good heat transfer, provisions have 
been made to do the cleaning automatically, 
and a regular cycle has been developed. The 
cleaning goes on continuously while the boiler 
is in operation. 

It is intended to have all new boilers now 
under construction at the Essex and Sewaren 
Stations blown by air. Performance of the 
Worthington compressor has been complete- 
ly satisfactory, particularly in respect to the 
small amount of maintenance. 


Year ’Round Air Conditioning 
at WSPA Radio Station 


A 24-ton year-round air conditioning unit 
which cools and dehumidifies in the summer, 
heats and humidifies in the winter, has been 
installed in radio station WSPA, Spartansburg, 
S. C., by Montgomery & Crawford, Inc., 
Worthington distributor. 

The air unit is a Worthington DH-440 with 
cooling and heating coils. Two Worthington 
3HF4-10S condensing units (10 hp.) are con- 
nected in parallel with oil and gas equalizer 
lines. Both of these machines are mounted on 
a concrete base. The installation uses a 28C4 
evaporative condenser mounted on the outside 
rear of the studio building. 
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Supercharged Dual-Fuel 
Sie Diesel Goes Into Service 
:. ... Over 36% Thermal Efficiency 


W hat can be accomplished by supercharging a dual- 
fuel Diesel engine has been demonstrated by the 
~ oe performance of the new Worthington engine in the 
j municipal power plant at Lamar, Colorado. 


/ 
lg 


This 1530 hp engine, recently installed to drive a 
1080 kw generator, has turned in a record of over 
36% thermal efficiency—7050 net btu per brake 
horsepower hour (total of gas and pilot oil fuels) 


at full load. Elevation is 3600 ft. 


The Worthington engine at Lamar uses natural 
as on the Diesel cycle, but in case of gas line failure, 
it is quickly convertible(by a turn of a wheel) to 
Diesel oil or any mixture of gas and oil. With gas, 
the fuel cost is slightly more than one mill per kw. 


Horsepower Increased 50% 


The supercharger utilizes the en- 
ergy of the engine exhaust to drive 
a blower which supercharges the 
engine. In addition to increasing 
horsepower about 50%, this im- 


Pump room at The Electric Hose & Rubber Co. 


Pumping Lower Costs 
Into Electric Hose 


Installation of new pumping, as 
part of a one million dollar pro- 
gram of modernization, is credited 
with helping The Electric Hose & 
Rubber Co. of Wilmington, Dela- 
ware, to increase output to 140 
million feet a year (nearly 50% 
above the wartime level) and to 
reduce prices 18-30%. 

The pumping equipment con- 
sists of four Worthington hori- 
zontal duplex Type KUF power 
pumps with 134 in. bore x 12 in. 
stroke. Each is direct-driven by a 


proves mechanical efliciency and 
scavenging, resulting in lower fuel 
consumption. Lubricating oil re- 

uirements are also reduced. Fur- 
economies result from the low- 


200 hp 3-phase, 60-cycle, 2300 
volt, 600 rpm motor. Each pump 
furnishes liquid under 5000 psi to 
individual 2100 ton 33"/11%4" 
Watson Stillman lead extrusion 
presses. An independent piping 
layout for each pump and press 
constitutes the pumping system. 
About 10 ft suction head is main- 
tained. Each pump is rated at 40 
gpm, 6000 psi, at 84 rpm. 
Supplementing the hydraulic 
power for the major extrusion 
process is a Worthington vertical 
triplex size 2 x 4 VTE power pump 
rated at 50 gpm, 950 psi at 350 
rpm, driven through Worthington 
Multi-V-Drive by a 30 hp, 1160 
rpm motor. This pump is tied into 


SEHGO-8 supercharged Worthington Dual-Fuel Diesel engine. 


er installation cost: less building 
space, smaller foundations, etc. 

The new generating unit is being 
used for peak loads and standby 
services. 


a weighted ty pe accumulator which 
furnishes liquid under pressure to 
the lead billet hydraulic lift on 
each 2100 ton press. 


Worthington 500 KW turbine at New 
York's Incinerator Plant on 56th St. 


The Incinerator 
on 56th Street 


New York City maintains an in- 
cinerator plant on 56th Street. This 
lant uses the heat generated in 
urning refuse to at power for 
operating the cranes, lights and 
plant auxiliaries. 

Two Worthington 500 KW al- 
ternating current geared turbine- 
generator units supply the power. 
Installed in 1936, they operate on 
steam at 200 Ibs pressure sup- 
plied from the waste heat boiler 
and exhaust at 5 Ib back pressure. 
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Worthington Pump and Machinery Corporation 
Harrison, N. J. 


Two Worthington turbine pumps in American Cyanamid Company pump house. 


Worthington Helps Ranney System 
at American Cyanamid Company 


American Cyanamid Company’s 
new plant in Wallingford, Conn., 
is located on sandy flats adjacent to 
the new (as yet unfinished) Merritt 
Parkway out of New York City. 

One of the principal problems 
was to find a suitable source of 
process water. The plant being 
located ina valley, it was presumed 
that enough ground water would 
be available. But after six wells had 
been placed in operation, it was 
found that the geological forma- 
tion was such that the water supply 
dwindled, leaving no reserve for 
plant expansion. 

A survey of subterranean water 
sources was made by an experi- 
enced geologist who disclosed that 
a valuable aquifer existed on the 
property. One of the latest types of 
water collecting system, designed 
by the Ranney Water Collector 
Corporation of New York, was 
installed. 

The system works this way. 1, A 
large area of water-bearing forma- 
tion is exposed to horizontal screen 
pipes located below the ground 
water table. 2, Selective removal of 
the fine material from the aquifer 
in the vicinity of the screens and 
the formation of more permeable 
ground or a gravel pack adjacent 
to the screens produce a series of 
radiating drainage canals empty- 
ing into a central shaft. 3, The lines 
lead to portholes in the lower sec- 
tion of a concrete cylinder, sealed 
at the bottom. (In this case, the 
caisson is about 90 feet deep.) 

This compact unit is capable of 
producing, for American Cyanamid 
Company, 5 million gallons per 


day. The water is colorless, odor- 
less, tasteless and bacteria-free due 
to the large infiltration area and 
the 80-ft depth of sand and gravel 
through which it travels to reach 
the collector pipes. 


Worthington In the Pumping Station 


This system is capable of produc- 
ing 5 million gallons per day—far 
more than needed at present. 

Two Worthington turbine 

umps were selected for the pump- 
ing station. Each has a capacity of 
1000 gpm. The flexibility provided 
by the Worthington design is ideal 
because added capacity can be ob- 
tained from each pump at moder- 
ate additional cost. 

Water from bottom of caisson 
is pumped to a supply tank located 
above ground, from which it feeds 
two Worthington centrifugal 
Monobloc pressure pumps supply- 
ing the plant pressure system. 


Deaerating Feedwater 
Heater Earns $60.00 Per 
Day 


Using undeaerated feedwater at 
140 degrees gave Providence Dye- 
ing Bleaching and Calendering 
Company a lot of trouble with leak- 
ing boiler tubes. Then a new 
Worthington 80,000 lb per hr De- 
aerating Feedwater Heater was in- 
stalled; delivering deaerated water 
at 240 degrees, it stopped the 
trouble and provided a bonus of 
$60.00 a day in the form of re- 
duced fuel cost. 

Operating figures for the job are: 
100,000 Ib per hr maximum, 15 ft 
NPSH, 3550 rpm, 160 Ib pump 
discharge, 150 Ib steam at turbine 
throttle, 10 Ib steam turbine back 
pressure. 

The hot water returns are pump- 
ed from a surge tank to the heater 
by means of a Worthington turbine 
driven Monobloc pump with a 
motor driven Monobloc pump as 
standby. 

The flow of returns to the heater 
is controlled by a float-operated 
regulating valve on the heater. 
There is also a regulating valve on 
the heater for controlling flow of 
emergency cold water make-up 
when and if needed by the heater. 


(Photo above) —Wor- 
thington Deaerating 
Heater at Providence 
Dyeing Bleaching and 
Calendering Co. 0.03 
cc. oxygen per litre de- 
aeration, 2 minutes 
water storage. 


(Photo at left)—Wor- 
thington 2-UB-2 Cen- 
trifugal Boiler Feed 
Pump driven by Wor- 
thington-Moore R2R 
Steam Turbine (Stand- 
hy in background). 
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DESIGNED WITH FULL CYLINDRICAL BODY 
SECTIONS to provide maximum resistance against 


distortion of the valve body and seats due to pipe 
line stresses and internal pressure strains. Exhaustive 
tests made under conditions far more severe than 
those encountered in actual service clearly demon- 
strate that this design will not distort and will maintain 
initial proportions and seat tightness. 

All parts are heavy and rugged and of the finest 
materials to insure ample factors of safety against 
pressure, temperature and operating strains. 


Send for descriptive circular No. 534. 


ESTABLISHED 1862 


THE LUNKENHEIMER CS. 


— QUALITY’ 
CINCINNATI 14, OHIO. U.S.A. 
NEW YORK 13 CHICAGO 6 


PHONE YOUR 
LUNKENHEIMER DISTRIBUTOR 


Fig. 2228 valves and companion valves are avail- 
able through your Lunkenheimer Distributor. Call 


on him for prompt service and the best in valves 


. . . Lunkenheimer. 


BRONZE, IRON, STEEL, AND CORROSION RESISTANT ALLOY VALVES 
AIR DEVICES, LUBRICATORS, AIRCRAFT FITTINGS 


POWER @ October 1947 


 tuNKEN HEIMER 
| BONNET GATE VALVE 
ar) 
Fig. 2228 4) 
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for 


NOTE THESE FEATURES 


Malleable Iron Handwheel—Non-heat, easy, com- 
fortable grip. 


Rising Stem—Made of a distinctive silicon bronze 
alloy, developed and patented by Lunkenheimer. Re- 
markably wear-resistant, eliminates stem-thread fail- 
ures. Exceptionally heavy stem head. 


Hexagon Head Gland—Permits use of a wrench to 
loosen gland. Facilitates repacking. 


Stuffing Box—Large and deep. Long thread provides 
solid engagement with packing nut to form a tight 
joint when fully packed. 


Repacking Seats—Repackable under pressure when 
wide open. Repacking seats above stem thread, per- 
fectly machined. 


Bonnet—Union bonnet 2 in. and smaller; bolted bon- 


net 2!/, in. and 3 in. Both provide a strong, tight joint; 
easily disassembled. 


Body—Made of high grade bronze which meets the 
A.S.T.M. Specification B-61. Heavy, rugged propor- 
tions and straight through full flow areas. 


Double-Wedge Disc—Nickel alloy, ball and socket 
bearing; no internal wedge or pin. Discs readily adjust 
themselves to taper seats, insuring a tight valve. 


Stay-On Dises—Will not drop off stem when assem- 
bling valve. Bevelled disc wing guides and body chan- 
nels make assembly easy. 
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Reliance helps you to comply 
with latest safety 


CLOSE = 


N.w you can comply with the latest water gage regulation 
drafted for your protection. To further promote the safety of your 
boiler operation, you are required to use some means of indicating 
the position of water gage valves—whether open or closed. This 
applies to all gages whose lower valve is more than 7 feet above the 
floor or platform. You'll find the regulation on the A. S. M. E. pink 
addenda sheet covering Par. P-292 of the Power Boiler Code. 


Your gage valves should be open at all times, unless closed temporarily 
for cleaning or repairs. Complete protection against water level 
accidents can only be exercised when your operators have a constantly 
visible check on one or more gages for each boiler. Reliance has 
promptly provided these new operating chain handles to identify 
closing and opening chains. When correct length chains are properly 
installed, the “open” handle should hang lower than the “closed” 
handle when valve is in open position. 


New operating chain handles 
for gage valves give sure 
guide to valve position 


Furnished on all future 
shipments from factory 
—available at nominal 
cost to present users. 


DOWNS 


The new “open” and “closed” 
operating handles designed 
by Reliance are now included © 
with all shipments of chain — 
operated water gages ne 


water columns with gage 


equipment. Present Reliance © 
users can obtain the handles — 
from the factory at 50 cents” 
per pair, postpaid in U.S.A. 


and Canada. 


Relia 


BOILER SAFETY DEVICES since 1884 


THE RELIANCE GAUGE COLUMN 0. ° 5907 CARNEGIE AVENUE CLEVELAND 3, 
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ENDLESS COMPASS BELTS, for com- 
pressors, generators, fans, line-shafts 
and other heavy-duty drives. In count- 
less installations they have outlived 
and outperformed ordinary belts three 
and four to one. 


STYLE M STEAM HOSE for all steam 
service up to 100 pounds’ pressure. 
Tough, flexible construction with tube 
specially compounded to hold saturated 
steam. Tough cover to resist abrasion. 


E-C CORD MULTI-V BELTS are uniform 
in length, cross section, pull and serv- 
ice life. Their perfect teamwork insures 
lowest ultimate cost. 


HEN it comes to delivering top-notch per- 

formance at rock-bottom cost, nothing in 
rubber compares with the famed Goodyear trio 
shown here. Each has established records for 
long wear and economy in all types of industrial 
use. And each is specified in the correct construc- 
tion after careful appraisal of your requirements 


by the G.T.M. — Goodyear Technical Man. 


For a firsthand report on the savings these star 
performers can bring to your mill, why not con- 
sult the G.T.M.? A line will bring him to your 
plant. Write: Goodyear, Akron 16, Ohio or Los 
Angeles 54, California. 


FOR HOSE, BELTING, MOLDED GOODS, PACKING, TANK LINING, built 
to the world’s highest standard of quality, phone your nearest 
Goodyear Industrial Rubber Products Distributor. 


Compass, E-C Cord—T. M.'s The Goodyear Tire & Rubber Company 


THE GREATEST NAME IN RUBBER 
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DISTILLATION 


Every process requiring steam in the large flavoring plant of Food 
Materials Corporation, Chicago is provided with a Sarco Float-Thermo- 
static steam trap. The result is evidenced by the continuous, reliable # anise 
production records and a quality output which faithfully reproduces — coe 


CRYSTALIZER 
the exact flavors originated in their extensive laboratories. — 


Wherever the cost of heat is a considerable proportion of the total cost 
of the product, it pays to put the right kind of steam trap on each coil 
and steam line. If temperatures must be held within a few degrees, it is 
comparatively inexpensive and easy to add Sarco Temperature Controls. 


Information on the functions and uses of the various 
types of traps and control is given in the Sarco 
Catalogs sent on request. The nearest Sarco Repre- 
sentative will gladly cooperate in solving your in- 


dividual process heating and cooling problems. 


FLOAT-THERMOSTATIC 
STEAM TRAP 


SARCO COMPANY, INC. 


Represented in Principal Cities 
mpire State Building, New York 1, N. Y. 


SARCO CANADA, LTD., TORONTO 5, ONTARIO | 
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CENTRIFUGE 
REMOVES DIRT 
AND WATER 


FILTER 
REMOVES 
COLLOIDAL 


HE DE LAVAL ‘*Puri- 
Filter” enables every Diesel 
get a higher degree 
cleaning his Diesel 


restores lubricatin 
dition closely resembling 
It keeps the oil so clean, in fact, 
that crank case inspection, once 


operator to 
of purity in 


than ever before. 
“Puri-Filter” is 
of a De Laval 
Oil Purifier and 


lubricating oil 
The De Laval 
a combination 


one of the messiest jobs in 


power house routine, can usually 
be done without even soiling 
This statement is 


“Uni-Matic”’ 
two or more Fram “Filcron” jumpers. J 
Filters. The “Uni-Matic”’ rids vouched for by actual experience. 
water, and Bulletin DL-1 gives additional 

“Puri- 


the oil of dirt and 
the filters take out 
carbon. 


details on the De Laval 


the colloidal 
Filter”. Write for your copy. 


THE DE LAVAL S 
EPARATO 
165 Broadway, New York 6 427 


DELAVAL PACIFIC nc 

: CO., 61 Beale St., San F 

; 

THE DELAVAL COMPANY, Limited, on 


é 


DIESEL LUBRICATING Oth 


7 
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WHAT DOES RAIN COST YOU? 


In an industrial neighborhood rain isn’t just 
water. It picks up the sulphuric acid from soft 
coal smoke, the salts and fumes from chemical 
processes, and as it drives against your build- 
ings, it seeks out the spots where rust and cor- 
rosion can start. 


Look at your factory windows! Ordinary, light 
steel sash, especially if they have the conven- 
tional applied weatherings, offer an easy target 
where the forces of rust and corrosion make 
extra trouble and expense for you. 


For lower cost in the long run, you'll be better 
off to install Hope’s Lok’d Bar Steel Factory 
Sash in your factory buildings. Note on the 
next page the design and construction features 
that give these better windows their stouter 
defense against corrosion and their extra resist- 
ance to wear and tear. 

Hope’s Lok’d Bar Steel Factory Sash also are 
weathertight for life, saving you more money 
in fuel bills and giving your people greater 
comfort and contentment in their work. 


ASK YOUR ARCHITECT ABOUT HOPE’S WINDOWS 


wf 


Coca-Cola Bottling Co., Jamestown, N. Y., Sherrill F. Lindquist, Architect 
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HOPE’S WINDOWS, INC., JAMESTOWN, N. Y. 


Synthetic Yarn Bldg., Carbide and Carbon 
Chemical Corporation, South Charleston, W. Va. 


Hope’s Lok’d Bar Steel Factory Sash, 
Fancher Furniture Co., Salamanca, N.Y. 


Solid Welded Ventila- 
tor Unit Construction 
of both frame and 
casement reinforces 
the sash, assures 
accurate fit, resists 
shock, wind-pres- 
sure and corrosion. 


Projected Ventilators are 
balanced on heavysteel 
arms with brass guides 
held in true position 
by coil springs within 


HOPE’S LOK’D BAR STEEL SASH 
Design and Construction Features 


Strong, Heavy, Vertical Sash Bars... 
Bulb Tee Section Bars give greater 
strength for the weight of their metal; 
the starting point in designing a win- 
dow that makes large glazed wallareas 
a safe and enduring construction. 


Solid Bronze Cup Pivots, stronger, 
neater, cannot stick or jam and are 
the only pivots which make perfectly 
weathertight joints. 


Hope's Iutegral Ventilator Sections give 
broad, double, weathertight contacts 
all around the ventilators, reduce 
wind infiltration, increase weather- 
tightness; no parts to work loose or 
rust away. 


Hope’s Lok’d Bar Joint... Threading 
the flat tee horizontal muntin thru 
the vertical bulb tee gives sash more 
strength in proportion to steel used 
and least harmful distortion of metal. 


Hope's Windows, Inc., 
Jamestown, N.Y. 


a brass cylinder. 


MAIL THIS 
COUPON TODAY 


Please send descriptive Literature featuring 


Hope's Windows in industrial installations. 


Name 


—— 


Address 
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Why is it that Deltabeston wires and 
cables are so often the choice for instal- 
lations that need something extra in 
wiring protection — where the empha- 
sis is on doing jobs right? Above all, it’s 
Deltabeston’s well-chosen insulation — 
designed in a full range of styles to beat 
ambient heat and conductor heat for 
installations of all types. In addition, 
Deltabeston’s flexibility makes it easy to 
handle, easy to work with on intricate 
jobs, without injury to insulation. And 
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features like toughness, abrasion resis- 
tance, and moisture resistance help 
make it the choice for tough jobs. For 
unusual jobs, there are wires and cables 
with special features in the complete, 
heat-beating Deltabeston line. 


Let us send you information on beating 
your heat problems with Deltabeston 
wires and cables. Write to Section 
Y91-1063, General Electric Company, 


Bridgeport 2, Connecticut. 
*Trade-mark Reg. U. S. Pat. Off. 


9272722929 
Je 


DELTABESTON 


wires and cables 


Silicone-treated cables @ aircraft wires 
hook-up wires @ power cables 


appliance wires ©@ fixture wires and cords 


magnet wires ® locomotive cords 


built to beat the heat 


GENERAL ELECTRIC 


50 
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AS WIRED wiTH- 

_ mation from one “brain cell’ to another, from the 
Answers traveling along its intricate circuits have 
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POUNDS PER SQUARE /WCH 


TYPE UQ 


1940 


The graph shows you how 
closely Worthington has kept 
pace with industry’s demands 
through the years . . . by develop- 
ing centrifugal pumps to handle 
steadily mounting boiler feed 
pressures. 

It’s a record of steady progress 
. .. from the old Type A, a great 
performer at 200 psi...to the 
powerful modern Types WC, UX, 
UR and UQ, with pressures rang- 
ing from 214 to 12 times the 1910 


THE LONGEST AND BROADEST 
EXPERIENCE 


In addition, out of Worthing- 
ton’s more than 100 years of pio- 


neering in pump design and manu- 
facture have come such notable 
improvements as the Elastic Seal 
Ring for tight interstage joints in 
axially split-case pumps... the 
Metal-to-Metal Ring Type Joint 
in solid-case barrel pumps. 

FOR YOUR OWN BOILER FEED 

REQUIREMENTS 

Worthington has the most come 

plete line of centrifugal pumps — 


For Boiler 
Feed Service 


Capacities 
to 1500 GPM 


Capacities 
to 135,000 GPM 


all pressures, all capacities — and 
engineers trained to fit feed pump 
to feed cycle for maximum econ- 
omy and dependability. 

For details that prove there's 
more worth in Worthington, contact 
our nearest District Office. Or 
write to Worthington Pump 
and Machinery Corporation, 
Centrifugal Pump Division, 
Harrison, N. J. 


For Boiler 


Heads 
to 3500 Feet 


Headt to 400 Feet 


ye | 
WANS Y ORESS ; 
1910 1920 1930 1947 
WORTHINGTON 
cro 
Heads to 650 Feet é 
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Pre-Engineered 


AUTHORITATIVE 
PRACTICAL 


— ONLY ALLIS- CHALMERS OFFERS 
YOU THIS ADVANCED ENGINEERING 
THIS IS the most complete V-belt drive reference book ever published. 
It contains: 

PRE-ENGINEERED DRIVE TABLES—1 to 150 hp, thumb-indexed for quick ref- 
erence, Just turn to the page you want — read off the complete drive data. 
ENGINEERING TABLES — sheave dimensions — drive selections — general in- 
formation, Everything carefully arranged and indexed for easy figuring of 
special drives, 


Book contains 144 pages, size 8/2 by 11 inches, Thumb index and classified 
index make it easy to use, 
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ANNOUNCES 
Drives 


| 


to unerring accuracy, the 
drive for any normal requirement. It — 


test and ef 


SOLVES 90% OF ALL V-BELT 
DRIVE SELECTION PROBLEMS 


Texrope Pre-Engineered stock drives ta- 
bles have been worked out in a complete 
range of speeds, for horsepowers from 1 
to 150. These tables show, in one place, 
the correct drive for any requirement. 
Each is the one best drive for the job, as 
pre-engineered by the finest V-belt engi- 
neering staff in the world. 


MOST ECONOMICAL, IN BOTH 
FIRST COST, MAINTENANCE 


Every Pre-Engineered drive selection is 
made up of regular Texrope stock items. 
No special-order equipment is required. 
You can’t make the mistake of buying a 
larger, more expensive drive than you 
really need, or of installing an under- 


One of the Big 3 in Electric Power Equipment — Biggest of All in Range of Industrial Products is 2 


stone drive that will be costly in af 
ormance and maintenance. Texro re- 
Engineered drive selections are the best 
engineered drives in low first 
performance—in reduced maintenance. 


THE RESULT OF 22 YEARS OF 
V-BELT EXPERIENCE 


Only Allis-Chalmers has developed a com- 
plete Pre-Engineered drive manual. It is 
more than the work of slide-rules or the 
rearrangement of old tables. It includes 
the industry's greatest V-belt drive experi- 
ence—the knowledge and judgment gained 
through 22 years of building and studying 
V-belt drives foreveryindustrial application. 


Copies of this new manual have been 
sent to many Texrope users and dealers. 
If you have not received one, write for 
Texbook No, 20P40. ALLis-CHALMERS, 
MILWAUKEE 1, WISCONSIN. A 2249 
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TEXROPE . . Greatest 
Name in V-Belt Drives 


“Super 7” V-BELTS 


(oo =) Five Types — Sizes 
to suit every power 


transmission job. 


Texsteel, Texdrive, 
“Magic-Grip” 
— sheaves in a full 
Ww range of sizes, 

grooves, 


“Vari-Pitch” 
SHEAVES 
Exact variations in 


speed, stationary or 
motion control. 


SPEED 

CHANGERS 
oy Speed variations up 
\ to 375% at the turn 
of a crank, 


ENGINEERING 
Finest V-Belt engi- 
neering talent in the 
world—at your call. 


TEXROPE “Super 
7” V-Belts result 
from the cooperative 
research of two great 
companies — Allis- 
Chalmers and B. F. 
Goodrich. They are 
sold only by A-C, 


A CENTURY 
OF SERVICE 
to Industry 
THAT MADE 
\, America Great 


. 
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— 
| 


measured 


and performance, | 


No one can say how long a time, measured in 
days, months or years, a certain valve will 
give satisfactory performance. Naturally it 
will depend on the service conditions—how 
much the valve is operated and especially the 
kind of media it controls. 


But we can say positively that a valve of 
absolutely correct design and materials for the 
conditions under which it operates will last far 
longer and require much less maintenance than 
a valve which does not fully meet these 
requirements. 


That’s the kind of valves you get when you 
standardize on the Powell Line for all your 
flow control requirements. Because through 
more than a century of making valves—and 
valves only—Powell has concentrated on 
developing a complete line of valves—in 
bronze, iron, steel and the widest range of 
corrosion-resistant materials ever used in 
making valves—to meet every requirement 
of modern industry. 


Fig. 375 — 200-pound Bronze 
Gate Valve with screwed ends, 


The Wm. Powell Company 


inside screw rising stem, union 
Dependable Valves Since 1846 Fig. 1503 W. E.—Class 150-pound bonnet, and renewable, wear- 
Cast Steel Gate Valve with welding resisting ‘‘Powellium’” nickel- 


Cincinnati 22, Ohio ends, outside screw rising stem, bronze disc. 


bolted flanged yoke and taper 
wedge solid disc. 
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Fig. 1365 W. E.—Class 1500-pound Cast Steel 
Horizontal Lift Check Valve with welding ends 
and bolted flanged cap. 


Fig. 1708—200-pound Bronze Globe Valve Be : 


with screwed ends, union bonnet, renew- , 
able, specially heat treated stainless steel ¥ 


seat and regrindable, renewable, wear- 
resisting ‘‘Powellium’” nickel-bronze disc. 


Fig. 3003 W. E.—Class 300-pound 
Cast Steel Gate Valve with welding 
ends, outside screw rising stem and 
bolted flanged yoke. 


Fig. 560—200-pound Bronze Re- 
grinding Horizontal Swing Check 
Valve. Has screwed ends, screwed- 
on cap and regrindable, renewable 
bronze disc. 


Fig. 9026 W. E.—Class 900-pound Cast Steel 
Globe Valve with Piston Guided Disc. Welding 
ends, bolted flanged yoke and outside screw 
rising stem. 


Fig. 6031 W. E.—Class 600-pound Cast Steel 
Globe Valve with welding ends, outside screw 
rising stem and bolted flanged yoke. 


: 
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wre procedures for water treatment have 
been set up in your plant, and your 
personnel trained in the routine tests neces- 
sary to maintain proper conditions—Hall ser- 
vice has just begun. 

Thereafter, Hall field service men visit your 
plant at regular intervals, and the laboratory 
at Pittsburgh regularly checks samples of your 
feed water and boiler water. In this way, con- 
ditions which might cause trouble are detect- 
ed before they become serious. Among Hall 
clients, the typical case history is one in 
which nothing happens. 

When trouble does arise, field men, labora- 
tory, and home office technicians join forces 
to trace the trouble to its source and show 
you how to correct it. The problems which 
must be solved in this ‘‘trouble shooting’’ are 
extremely varied, and it is interesting to note 
that 80 per cent of all troubles prove to be due to 


factors other than water. 


Here are some typical cases from our files: 
CASE I: The ‘‘symptom’”’ here was unusually 
high consumption of sodium sulphite. Since 
the Hall engineer knew that this is frequently 
a sign of oxygen contamination, he started to 
check possible sources, and found appreci- 


able oxgen at the pump suction while there 
was zero dissolved oxygen at the heater dis- 
charge. Following this clue, he discovered that 
undeaerated condensate could leak from a 
return line through the equalizing line to an 
idle pump, and thence into the suction of the 
operating pump. The whole problem was 
solved by merely shutting the valve in the 
pump suction line to the idle pump. 

CASE li: Corrosion of turbine blades was 
blamed on carry over of chloride from the 
boiler water. Testing the steam proved that 
no chloride was present, hence corrosion 
must be occuring during stand-by. Examina- 
tion of the turbine system showed that the 
leak-off connections on the carbon seal rings 
ended below the level of salt water in the hot 
well. There was no check valve on the line, 
so when the turbine was shut down, the line 


became a siphon, drawing salt water from the 
hot well into the turbine. 

CASE Il: The first sign of trouble in this plant 
was failure of a superheater tube. Analysis of 
the scale in this tube showed that carry over 
was taking place. This was corrected, but 
deposit continued to collect on the turbine 
strainer and eventually clogged the steam line. 

The Hall field engineer brought the problem 
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to the home office, where the staff explored 
the whole situation and decided that the key 
to the problem lay in the nature of the deposit. 
This proved to be 90% sodium sulphite and 
sulphate. Since sodium sulphite was being 
added to the boiler feed water, it was evident 
the feed water must somehow be getting into 
the steam line. 

Study of the piping diagram, which was in the 
files dealing with this plant, showed only one 
place where leakage could possibly occur— 
through an excess pressure regulator. The 
Hall engineer went back to the plant; the 
regulator was found to be of an old type and 
somewhat worn; it was replaced, and the 
trouble stopped. 

CASE IV: Tubes frequently cracked circum- 
ferentially, wherethey were rolled into thetube 


sheet. Before a remedy could be prescribed 
it was necessary to know whether this was 
due to corrosion fatigue or to embrittlement. 
Metallographic examination gave the answer; 
photomicrographs made by Hall Laboratories 
revealed fine cracks definitely intergranular 
in character—clear evidence of embrittlement. 
Thus, the remedy was the application of treat- 
ment to make the boiler water non-embrittling. 

Every plant that generates its own steam can 
profitably use Hall boiler water conditioning 
service, but the work of Hall Laboratories is 
not limited to boilers. Every problem concern- 
ing the use of water in industry comes within 
the scope of its activities. Correspondence 
concerning such problems is invited. 

Hall Laboratories, Inc., Hagan Building, 
Pittsburgh 30, Pa. 


LABORATORIES, 


(A Subsidiary of Hagan Corporation) 


HAGAN 
HALL 
BUROMIN 
CALGON 


POWER ® October 1947 


CONSULTANTS ON 


| 
1 
t 
; 
t 
f 
| | SYSTEM OF BOILER WATER CONDITIONING 
INDUSTRIAL WASTE RECOVERY AND DISPOSAL 
57 


THE EXCELLENCE OF DE LAVAL design and construction is 
demonstrated by the performance of a De Laval boiler feed pump 
recently inspected after 45,000 hours of service in the municipal 
power plant of the City of Wyandotte, Michigan. 


The following paragraph is quoted from the inspector's report: 


“All machined surfaces of the case are in original condition. Diaphragms 
and balance arrangement fit neatly in all bores. Horizontal joint has no 
indication of leakage. Faces of rotating and stationary balance plates 
are in good condition; wear is approximately .005”. Shaft sleeves are 
highly polished but are not worn or grooved. There is no leakage between 
shaft sleeve spacers and wheels. The shaft has no indication of contact 
with water. Wheel wearing rings show no indication of wear. No new 
parts were used in reassembling.” 


Sz Atlanta Boston Charlotte Chicago Cleveland Denver * Detroit Edmonton 

Helena * Houston * Kansas City * Los Angeles * New Orleans - New York 

Offices Philadelphia Pittsburgh Rochester St. Paul Salt Lake City San Francisco 
Seattle Toronto Tulsa * Vancouver Washington, D. C. Winnipeg 


DE LAVAL. STEAM TURBINE COMPANY TRENTON 2,N. J. 


TURBINES + HELICAL GEARS + WORM GEAR SPEED REDUCERS - CENTRIFUGAL PUMPS 


This relatively small 
boiler feed pump, 
delivering 250 gpm 
against 513 psi, re- 
quired no replace- 
ment parts or re- 
conditioning after 
45,000 hours of ser- 
vice. 


DE LAVAL 


BF-2 
ee > CENTRIFUGAL BLOWERS AND COMPRESSORS + IMO OIL PUMPS 
58 POWER © October 1947 


OCTOBER 1947  vowwne si, 10 


“a A CROSS-INDEX OF SUBJECTS FOR THE MONTH 


A McGRAW-HILL PUBLICATION 
N O WYNKOOP, Publisher P W SWAIN, Editor 
L N ROWLEY, Managing Editor 


Associate Editors: 
F A ANNETT E W FELLER BG A SKROTZKI 


PLANT OPERATING METHODS, MAINTENANCE AND SAFETY a 
STEAM GENERATION, FUELS, FIRING AND COMBUSTION 
TURBINES, ENGINES, AUXILIARIES; HYDRO POWER 

DIESELS, GAS ENGINES AND ACCESSORIES 

AIR CONDITIONING AND REFRIGERATION 


Assistant Editors: J LKING JC McCABE CF SANDERS ELECTRICAL EQUIPMENT, ELEVATORS 
Art Editor: C F MARSCHALEK PIPING, VALVES AND SPECIALTIES 
Business Manager: BE SAWYER TRANSMISSION, LUBRICATION 
Washington: D D Hogate Atlanta: Earle Mauldin STEAM SERVICES, HEATING 


WORLD NEWS OFFICES: London, Paris, Berlin, 
Moscow, Prague, Shanghai, Bombay, Mexico City 


INSTRUMENTS, CONTROLS 


Power of 20 million horses flows down the Columbia River 


PUMPS, COMPRESSORS 


~ 
FEATURE ARTICLES 


How to select a control valve: part 4 4 4 4 
Safety tips on control of solvents........................... Tt nd 4 4 
Mile-long high-pressure steam line aids economy, flexibility... .. . ‘4 4 
Diesel lube-oil specs—trap for the unwary?................... OF cadena 4 4 
Chile gets largest diesel built in U. 4 
METALS FOR HIGH-TEMPERATURE SERVICE: a special section... 79 4 44 
How materials behave—the fundamentals................ 
Effects of temperature: expansion, creep, oxidation....... OP cei 4 44 
High-temperature design 93 4 44 
Joseph P Flynn: a power personality........0 95 4 
National Association of Power Engineers holds annual meeting.... 98 ‘ 4 
Keep cooling systems 99 4 4 
THE OPERATING ENGINEER 
Smoke abatement can pay 4 4 
Practical aids to plant 106 
Reader's problems—fresh from the power plant................ 110 4 “wy fe ey et 
Rotary pump questions and answers.....................00... 114 4 4 44 
120 Argument corner ......... 4 ‘ 


OTHER 


DEPARTMENTS 


George Edwards .......... 136 | New bulletins........... 186a 


Cover photo shows hot-spin test for high-temperature alloys at Boeing Aircraft Company’s laboratories 


VOLUME 91, NUMBER 10 * ABC ¢* ABP * COPYRIGHT 1947 by McGRAW-HILL PUBLISHING CO., INC. * ALL RIGHTS RESERVED 


POWER @ October 1947 59 


James H McGraw, Founder and Honorary Chairman; James H McGraw, Jr, President; Curtis W McGraw, Senior Vice-President and Treasurer; Joseph A 
Gerardi, Secretary; Nelson Bond, Director of Advertising; Eugene Duffield, Editorial Assistant to the President; J E Blackburn, Jr, Director of Circulation © 
DISTRICT MANAGERS: New York, W W Quarles; Philadelphia, C R Long; Cleveland B ‘ 

GS G Sears @ PUBLICATION OFFICE: 99-129 Broadway, aoe | | NYe EDITORIAL AND EXECUTIVE OFFICE, 330 W 42nd St, New York 18, N Y © 
Cable Address: ''McGrawhill New York"' @ DISTRICT OFFICES: 52 
ington 4; Architects Bldg, Philadelphia 3; 738-9 Oliver Bldg, Pittsburgh 22; 1510 Hanna ae Cleveland 15; 2980 Penobscot Bldg, Detroit 26; Continental 
Bidg, St Louis 8: 1427 Statler Bldg, Boston 16; IOI! Rhodes-Haverty Bldg, Atlanta 3; Pacific i 
London WC2 @ POWER articles are indexed in both the Industrial Arts and the Engineering Index @ POWER issues its own index annually; copies are 
available on request to the editorial office, 330 W 42nd St, New York I8. 


Godley; Chicago, C Boughton; Boston, C L Morton; St Lou's, 
0 Michigan Ave, Chicago ||; 8 Post St, San Francisco 4; National Press Bldg, Wash- 
Finance Bldg, Los Angeles 14; Aldwych House, Aldwych, 


| 
| 4 
re 
47 


THE LINK-GRATE STACKS 
THESE 11 ADVANTAGES 


Thorough combustion—no 


Keeps operating costs low 
_@ Permits use of low-cost fuel 


bg Assures accurate control of air 
aia Fuel bed flow is unrestricted | 
Prevents formation of obj 
Ash discharge i is continuous 
=a Has generous reserve capacity 
Simplifies control 
Keeps installation cost 
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Smoke abatement means more coal burned . . . less 
coal “up the flue’ as soot . . . and more steam per 
pound of coal. With a Westinghouse Link-Grate 
Stoker, you get these advantages and many more— 
as has beer proved in dozens of installations from 
coast to coast. 

The Link-Grate action maintains a regular combus- 
tion rate by continuously processing the fuel bed to 
keep it porous. With this action, a positive motion at 
the rear of the stoker permits a uniform flow of coal over 
the underfeed section to keep the burning lanes open. 

In Link-Grate action, the grates first hinge upward 
to break open the fuel bed and let low-pressure air 
flow through the grates. The reverse movement of the 
grates crumbles and conveys the burning fuel. 

This conveying movement of the Link-Grate keeps 
the ash coming continuously off the discharge plate. 
This does away with periodic dumping and reduces 
labor. Clinkers are not a problem. 

Since the fuel bed is always porous, the Link-Grate 
Stoker can meet suddenly increased steam demands 
quickly with full combustion efficiency. 

Get the complete information about the Link-Grate 
before you make an investment in stokers. If possible, 

see one in operation. Your nearest Westinghouse office 
Note the almost negligible amount of smoke from the stacks of this Inter- will be glad to arrange an appointment with a user. 
national Harvester Company plant at Springfield, Ohio, where 6 retort 


SDL 36 Link-Grate Stokers are used to fire boilers with 60,000-pound steam Westinghouse Electric Corporation, P. QO. Box 868, 
capacity. (Photograph is not retouched.) Pittsburgh 30, Pennsylvania. 


J-50471 


Show Link-Grate Movies in Your Own Office. A 15-minute sound 
moving picture has been produced to show in detail the operation of a 
Link-Grate Stoker. Whether you can visit an actual Link-Grate Stoker in 
operation or not, this interesting 16 mm film will show you its action and 
explain its points of superiority while you sit at your desk. To borrow a 
print of this film for your own private showing, write to Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Pennsylvania. 


estinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
ae 
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Designed to 
increase flow 
and to 
reduce 
maintenance 4 


Smooth sweeping curves make this 
paint spray piping layout a real 
work of art . . . but they havea 
very practical function, too. The 
absence of sharp bends and of 
fittings means unimpeded, low re- 
sistance flow, and no pockets to 
entrap and hold material. Practical 
considerations also dictated the 
choice of piping material, which is 
Byers Wrought Iron. The unusual 
corrosion resistance of wrought iron 
makes it a favored material for a 
wide variety of responsible jobs. 
The installation was made in an 
automobile assembly plant at 
Kansas City, Kansas. The pipes 
shown are duco spray lines at a 
body booth and are a part of a 
Binks Circulating System. E. W. 
Lochman Plumbing and Heating 
Company of Kansas City, Missouri 
handled the piping installation. 


62 


BYERS WROUGHT (ROW PIPE 


Providing and maintaining 


process piping is a complex job, 
because of the variety of fluids that 
must be handled. Whenever corro- 
sion is a factor, Byers Wrought 
Iron deserves careful considera- 
tion. Its unusual structure and 
composition—tiny fibers of glass- 
like silicate slag threaded through 
a body of high purity iron—halt 
and “detour” corrosion, and also 


help to anchor the initial protective 


& 


‘ 


scale, which shields the under- 
lying metal. You can get an idea 
of its widespread use from our 
bulletin, ‘Wrought Iron for Piping 
Systems.”’ Ask for a copy. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St. Louis, 
Houston, Salt Lake City, Seattle, 
San Francisco. Export Division: 
New York, N.Y. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


Py, 


BYE 


i GENUINE WROUGHT IRON 
é TUBULAR AND HOT ROLLED PRODUCTS 
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Manpower vs Horsepower 


W* ALL KNOW that power is an essential element 
in producing the many and varied goods and 
services that go to make up our national income. 
Yet most of us, if asked, would be at a loss even to 
guess how many horsepower hours it takes to pro- 
duce a dollar’s worth of that national income. As it 
happens, there isn’t any need to guess, because the 
Twentieth Century Fund has the answer, and it’s one 
of real interest to power engineers. 


The monumental survey sponsored by the fund— 
America’s Needs and Resources, by J Frederic Dew- 
hurst and associates—reveals the relation of work 
energy to national income in a single, illuminating 
chart. This shows that, since 1850, national income 
has multiplied 27-fold and that energy use has in- 
creased at nearly the same rate. This refers to total 
energy derived from the efforts of men and animals 
and from coal, oil, gas and water power, used to turn 
wheels in industry, transportation and the home. 


In 1850, virtually all work was done by men and 
animals—today virtually all is done by power pro- 
duced from fuels and falling water. In less than 100 
years, a more than 300-times increase in use of these 
energy resources has revolutionized the entire pat- 
tern of production. 


The same chart shows another interesting fact. 
The amount of energy used per dollar of national 
income (adjusted for price-level changes) has re- 
mained essentially constant at from two to three 
horsepower hours, displaying no definite trend either 
up or down. Being familiar with statistics showing 
growths, improvements in efficiency and other signs 
of real or fancied progress, we are apt to find this 
fact disappointing at first blush. Why should we 
need as many horsepower hours to produce a dollar’s 
worth of goods and services today as we did almost 
100 years ago? 

If we think about it, we can see that this is, after 
all, about what should be expected. Although the 
uses of power defy cataloging, we know that a major 
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share goes to moving or lifting things and persons, 
and changing the shape of metals and other materials 
by cutting, forging, grinding, crushing, etc. To a con- 
siderable extent, power required for these opera- 
tions depends on natural laws and there is little we 
can do to change it. We can reduce frictional losses 
in a hoist to the vanishing point, but it’s still going 
to take a horsepower hour to raise a 10-ton load 100 
feet. No matter how much we improve the machin- 
ery, grinding a pound of cement or flour needs an 
essentially fixed amount of energy, just as does re- 
moving a given weight of metal in a lathe or miller. 


Thus it might be said that somewhere there is an 
irreducible minimum of power use in the many activi- 
ties supplying human wants. Certainly we have 
closed in on this minimum point, and our modern 
machines utilize the energy supplied them far more 
efficiently than those of the past. This being so, one 
might well ask what has happened to the saving. 
Much of it has been expended in other ways. For 
example, many industrial operations now take place 
in air-conditioned buildings and the machinery for 
producing controlled climate absorbs power. 


What does all this mean to the power engineer? 
First, he can take deserved pride in knowing that 
his art has released men and animals from the back- 
breaking toil of past centuries. Second, the power 
he has poured into our production machinery has 
made possible a national income, and hence a stand- 
ard of living, vastly higher than any possible to a 
civilization depending on men and animals for 
energy. Finally, he can be assured of a continuing 
key position in the national economy. As long as 
every dollar of national income requires an essentially 
constant input of energy for its production, the 
nation’s people will depend on him for the greater 
volume of goods and services they will want for an 
ever higher standard of living. Truly, every economic 
and social change in this country, or in this world, 
demands more power to implement the change. 
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Power Twenty Million Horses 


Flows Down the Columbia River 


The river’s vast resources are 
a major factor in Pacific-North- 
west economy, and to a degree 
the U. S. and Canada. Here’s 
a plan to install 20-million-hp 
capacity, generate 65 billion 
kwhr, irrigate 5.4 million acres 


at a cost of 5.6 billion dollars 


> TREMENDOUS VOLUMES of water fall- 
ing from high elevations to the sea 
make the Columbia River and its tribu- 
taries one of the world’s great sources 
of hydroelectric power and water. To 
show how vast its resources are, let’s 
look at a 1947 report* to Congress for 
development of the Columbia basin 
within the U. S. 

The program calls for flood control, 
irrigation, navigation, power develop- 
ment, water conservation, silt control, 
and pollution-abatement projects by 


several federal agencies in Washington, 
Oregon, Idaho, Montana and Wyoming. 
It proposes development of 238 projects 
over many decades at a cost of $5,600,- 
000,000, installation of over 13,000,000 
kw (19,000.000 hp) of new capacity, 
and generation of 65,000,000,000 kwhr 
annually. Before considering power de- 
velopments here is a brief summary of 
some geographic features. 

Geographic Setup. The Columbia 
rises in British Columbia in Lake Co- 
lumbia, 2652 ft above sea level, west of 
the Continental Divide. It flows north 
for 195 miles. as the map on p 66 shows. 
makes a sharp 180-deg. turn westward. 
then flows south 270 miles into the 
northeast corner of Washington. Con- 
tinuing in a southerly direction to the 
Oregon state line, it makes a 90-deg 
turn and flows westward to form the 
boundary between Washington and Ore- 
gon, then empties into the Pacific. 

This 1215-mile river falls 1360 ft in 
its 465-mile Canadian section, and 1290 
ft in its 750 miles in the U. S. Its main 
tributary, the Snake River, rises in 
Yellowstone Park, nearly 10,000 ft 
above sea level, and flows nearly 1100 
miles in a northwesterly direction to 
join the Columbia near the Oregon 
border. 

Most of its other hundreds of tribu- 
taries rise 3000 to 9000 ft above sea 
level in mountainous areas where pre- 
cipitation is heavy. The thick forests, 
which cover these high elevations, to- 
gether with slow melting of heavy snow 
fields and vast glaciers, help regulate 
runoff to provide in large streams the 
water needed during summer. Many 
lakes also store water to help regulate 
flow and contribute toward making the 


* This report is one of a series on Western river 
basins being prepared by the U. S. Bureau of Reclama: 
tion, U. 8S. Corps of Engineers, Federal Power Com 
mission, Dept of Agriculture, and various agencies of 
the Dept of the Interior. 


GRAND COULEE POWER PLANT has in- 
stalled 1,018,000 hp in six 165,000 hp 
main units and two 14,000-hp service 
machines. Six more 165,000-hp units 
are on order or being installed. Com- 
pleted capacity will be 3,012,000 hp in 
18 main and 3 station-service units 
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BONNEVILLE PLANT at tidewater on the Columbia River has 
an installed capacity of 724,000 hp in ten units under a 60-ft 


river system the great source of water 
and power that it is. 

The Columbia basin drains 259,000 
sq mi, which includes 39,700 sq mi 
in southeastern British Columbia, almost 
all of Idaho, most of Washington and 
Oregon, western Montana, and a small 
part of Wyoming and Nevada. This area 
equals that of Germany and Holland 
combined, which supported a popula- 
tion of nearly 100,000,000 before the 
war, compared to about 2,500,000 in the 
Columbia basin. 

Above the site of Grand Coulee Dam 
the river drains 74,100 sq mi, and its 
flow normally varies from 17,000 to 
492,000 cfs, amounting to a runoff of 
80,000,000 acre-ft. In the flood of 1894, 
flow reached 725,000 cfs. At Bonneville, 
which is at tidewater, flow has a normal 
range of 43,000 to 800,000 cfs with a 
peak of 1,170,000 cfs in 1894. The Co- 
lumbia discharges into the sea an aver- 
age of nearly 160,000,000 acre-ft of 
water annually—more than any other 
river in the U. S. except the Mississippi. 

Long-time Development. The huge 
undertaking of developing these water 
resources will require many years. Com- 
pletion of the 238 projects in the plan 
will provide irrigation water for 5,360,- 
000 acres of land, including 3,840,000 
acres not now irrigated. Diking and 


drainage works will increase the utility 
of 565,000 acres additional. These de- 
velopments will provide from 50,000 to 
70,000 new farming opportunities. The 
nearly 200 power plants will have an 
installed capacity of 15,000,000 kw (20,- 
000,000 hp). This does not include the 
power that can be developed on the 
Columbia, Fraser and Thompson Rivers 
in British Columbia, nor that on the 
rivers in western Washington and Ore- 
gon outside the Columbia basin. When 
these power sources are included we 
have upward of 35,000,000 hp that 
can be coordinated into a gigantic sys- 
tem covering an area of about 400,000 
sq mi. Few areas in the world of com- 
parable size have such vast hydro- 
electric possibilities. 

Key Structures. In the development 
plan of the Columbia are 140 major 
dams impounding water for irrigation, 
power generation, flood-control, naviga- 
tion and pollution abatement. Thirty- 
five of the reservoirs that these dams 
will create are pools without active 
storage, designed for power develop- 
ment or for navigation and power pur- 
poses only. The remaining 98 dams will 
have active storage capacity of nearly 
27,000,000 acre-ft. 

When the basin is developed, storage 
in the Canadian section will add several 


head, has been loaded to 770,000 hp. It Is a combination 
hydroelectric power generation and navigation development 


million acre-feet to provide a high de- 
gree of flow regulation in the river 
system and increase firm-power genera- 
tion. Coordination of the water re- 
sources of the Canadian and U. S. por- 
tions is an objective of the International 
Joint Commission operating through the 
Columbia River Engineering Board. 

Of the nearly 200 power plants in 
the final development, the table on page 
67 gives 27 of 100,000-kw (140,000 hp) 
capacity, and larger, along with the 
rivers on which they are or will be 
installed. These plants are keyed to the 
map to show their location. They are 
planned for a total capacity of 12.000,- 
000 kw, and will generate 62,000,000,- 
000 kwhr annually. 

Of these great plants, eleven are on 
the Columbia and nine on the Snake 
River. The eleven on the Columbia are 
the largest and will utilize 95% of 
the total fall in the river south of the 
Canadian border. They range in size 
from 220,000 kw for Rock Island 
(owned and operated by the Puget 
Sound Power & Light Co) to 2,190,000 
kw for Grand Coulee, designed and 
operated by Bureau of Reclamation. 

Grand Coulee. This plant includes 
largest dam and power installation and 
one of the largest storage reservoirs in 
the world. A story describing this plant 
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THE 27 POWER DEVELOPMENTS of over 


As part of the Grand Coulee project, 
the world’s largest pumping plant is 
being built adjacent to the west end of 
the dam’s upstream face. This plant is 
designed for twelve pumps, each driven 
by a 65,000-hp direct-connected 13,800-v 
200-rpm synchronous motor. Six of 
these units with their motors are on 
order, the first to be installed in late 
1948 or early 1949, 

These pumps will lift water from 
Grand Coulee reservoir and discharge 
it over the river’s bank into an equaliz- 
ing reservoir now being built in the 
Grand Coulee. From here water will 
flow through canals to irrigate 1,029,- 
000 acres of semi-arid land in the 
Columbia’s great bend. 

Bonneville. At tidewater, about 42 
miles east of Portland, Ore. (144 miles 
above the river’s mouth) is another 
world-record plant, Bonneville, designed 
and built by the U. S. Corps of Engi- 
neers. This project is a combination 
power and navigation development with 
a ship lock for 66-ft lift at low water. 
Ten units are installed to complete the 
plant. Two have 66,000-hp turbines and 
43,200-kw generators, while eight units 
have 74,000-hp turbines (at 50-ft head) 
and 54,000-kw generators, giving the 


will appear in the November number. 
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100,000 kw each on the Columbia and 


its tributaries, are either completed or projected. They have an aggregate capac- 
ity of 12,000,000 kw, and are expected to generate nearly 62,000,000,000 kwhr 


plant a total capacity of 724,000 hp 
(518,000 kw). Twice in 1946 peak loads 
reached 577,000 kw, or 11.4% in excess 
of rated generated capacity. 

The kaplan turbines in this plant 
have the highest power of units of their 
type. Their runners, which are 23 ft, 4 
in. dia, require 12,000 cfs of water 
under a 60-ft head at full load. 

Power from this plant, like that from 
Grand Coulee, goes into the Bonneville 
Power Administration’s high-voltage 
network in Washington and Oregon. Up 
to the end of 1946, Bonneville and 
Grand Coulee generated 34,000,000,000 
kwhr, a large part of which went into 
the war effort. In the peak year of 
1944, they produced 9,240,000,000 kwhr. 

Dams Under Construction. Three 
other projects are under construction. 
MeNary Dam, with an over-all length of 
7400 ft, is being built by U. S. Corps of 
Engineers on the Columbia, near Uma- 
tilla, Ore., 150 miles upriver from 
Bonneville. This dam will include a 
fish ladder and a navigation lock, shown 
on the left in the artist’s drawing on the 
opposite page. The dam will be a con- 
crete-gravity design with a 1488-ft spill- 
way, and a 20-ft turbine power house. 
Initial installation includes twelve kap- 
lan turbines rated 95,400 hp at 63-ft 


head, and 69,000-kw generators. This 
gives the plant an initial capacity of 
1,145,000 hp and an ultimate one of 
1,900,000 hp. 

Anderson Ranch, a U. S. Bureau of 
Reclamation project in Idaho on the 
Boise River, a tributary of the Snake, is 
well on toward completion. This is a 
combination power and water project 
with 500,000 acre-ft storage capacity 
and a 40,500-kw power installation. 

U. S. Bureau of Reclamation has also 
started work on the Hungry Horse de- 
velopment on the south fork of the Flat- 
head River in Montana. This project 
will have large water storage and power. 

Authorized Developments. Authorized 
projects, on which work has not started, 
include Gage Island, Monumental, Lit- 
tle Goose, Granite Point and Palisades 
on the Snake, Detroit on the Santiam 
River, and Lookout Point on the middle 
fork of the Willamette River. These 
projects have an estimated power instal- 
lation of 1,158,000 kw and 3,215,000 
acre-ft water-storage capacity. 

Question Raised. These develop- 
ments raise several important questions. 
Among them are: (1) Will the projects 
pay their cost? (2) Where will the 
vast power developed find a market? 
(3) Why irrigate more land? 

Answer to the first question is: Yes, 
the federal government over a period of 
50 years is to be reimbursed from power 
and water revenues for about 86% of 
its investment. The other 14% will not 
be paid back. It is chargeable to navi- 
gation, flood control and _ pollution 
abatement. 

The second question cannot be an- 
swered directly. But within the region to 
be reached by these proposed power 
developments, more than 13,800,000,000 
kwhr were utilized in 1946 from public 
supply systems. Conservative estimates 
indicate that total load of the region 
will increase to 53,000,000,000 kwhr by 
1980. On the basis of present capacity. 
1980 load will require 12,000,000 kw. 

Pumping water for irrigation will be 
an important element in future load 
growth. This load will increase to 1,100, 
000 kw and require 3,700,000,000 
kwhr annually. Over 50% of this amount 
will be in Grand Coulee, for which six 
65,000-hp pumps are now on order, as 
already mentioned. 

Electric-steam boilers are another 
possibility for large power consumption. 
Over 100,000 kw of these boilers are 
now installed, and it is estimated thai 
this load can be increased to 625,000 
kw. This figure is probably conservative 
because in Canada and Newfoundland. 
electric boilers of nearly 2.000,000-kw 
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capacity are installed. Several factors 
are coming into play to make the elec- 
tric-steam boiler more attractive eco- 
nomically in the Pacific Northwest. 

According to plans for increasing 
consumption, large blocks of low-cost 
power here will attract new industries. 
particularly metallurgical. Other pos- 
sibilities for new markets are electrical 
heating, increased power consumption 
in homes, more complete electrification 
of farms and railroads. In addition, it is 
expected that other large industries will 
be attracted to the area by the rich 
natural resources that they can convert 
into manufactured products. 

There are many ramifications to the 
third question, “Why irrigate more 
land?” Increase in farm acreage has 
fallen far short of population gain. 
While population increased about 50% 
between 1910 and 1940, farm acreage 
increased only 10%. This was partly 
compensated for by a 50% reduction 
in work animals on farms, and by a 
reduction in agricultural exports and 
an increase in imports. : 

Millions of acres of farm land are no 
longer fit for farming. Erosion and fer- 
tility depletion now take steady toll of 
crop capacity. Despite alleged improve- 
ments in farming efficiency, per-acre 
yield of many important crops is ap- 
parently declining. In contrast, the 
annual population increase is about a 
million. While these facts present only 
part of the picture, they indicate good 
reasons for irrigating more land to help 
fill the nation’s food basket. 

Twice within the last 30 years the 
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McNARY DAM under construction on the Columbia, 150 
miles above Bonneville. Artist’s drawing shows 7400-ft-long 


U. S. has faced serious power short- 
ages because of two world wars. This 
experience should have taught us that 
power is just as important in national 
defense as the most modern implements 
of war. This problem of national de- 


fense raises the question: “What is an 
adequate power reserve?” If past ex- 
perience is a criterion, we need several 
million kilowatts of spare capacity more 
than we have ever had. Part of it may 
well be in the Columbia River basin. 


dam with 1488-ft spillway, and powerhouse designed for 
nearly 2,000,000-hp in twenty 95,400-hp units at 87.5 rpm 


Map River and 
No. project 
Columbia River 
1 Bonneville........ 
6 Priest Rapids.............. 
Rook 
8 Rocky Beach............. 


Snake River 

13 Monumental.............. 
15 Granite Point............. 
17 Nez Perce........ 
18 Wolf Creek............... 
19 Hell's Canyon............ 
Salmon River 

21 Grevice........ 
Clearwater River 
South Fork, Flathead Rive 
24 Hungry Horse... 
Flathead River 

25 Ker** 
Clark Fork River 
26 Cabinet Gorge. . 
Pend Oreille River 
27 Z Cinyon 


Montana Powe: Co. 


Ore. & Idaho 
Ore. & Idaho 
Ore. & Idaho 
Idaho 


Idaho 
Idaho 


Idaho 
Mont. 
Mont. 
Idaho 


Wash. 


‘Owned and opersted by the Puget Sound Po 
+Of this capacity, 720,000 kw are on order or being installed. 


Ultimate 
capacity, 
kw 


518,400 
658,000 
480,000 
400,000 
1,380,000 
720,000 
220,000 
380,000 
475,000 
1,024,000 
2,199,000 


231,000 
173,000 
262,000 
216,000 
175,000 
175,000 
425,000 
495,000 
158,000 


209,000 
165,000 


259,000 
142,000 
112,000 
132,000 


400,000 


12,175,400 


wer & Light Co. 


Installed 
capacity, 
kw 


518,400 
None 
None 
None 


Annual 
power gen, 


1000 kwhr 


918,000 
4,200,000 


1,800,000 
1,499,000 


1,700,000 


580,000 


825,000 


2,720,000 


62,593,000 


PROPOSED OR CONSTRUCTED HYDRO POWER PROJECTS 


Each of Over 100,000-Kw Capacity, in the Columbia River Basin in the U. S. 


Head, 
ft 


456 


373 


107 


277 


**Owned and operated by the 
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How Select Control Valve 


Good choice involves studying the characteristics of pumps, 


piping and other connected equipment that may influence the 
valve’s ability to control system flow* In two parts: Part Il 


Last month the author described dif- 
ferent types of control valves and gave 
the characteristics of each. In this con- 
clusion, he explains how to determine 
valve size for a given job. 


P Ir ALL FLOWING CONDITIONS are 
known and it is desired to determine 
Cv and a definite valve size, the equa- 
tion may be written as: 


Co = 
Ap 


With gas and steam similarly expressed, 
when Cv has been determined it is only 
necessary to select a valve with a Cv 
equal to or greater than the calculated 
value. Table II lists basic flow equations 
for determining valve capacity with Cv. 

If a definite-size valve with a maxi- 
mum Cv has been selected, and valve 


* Abstract of a paper delivered before the first 
regional conference of the eut Society of 
America, Detroit, April 4, 1946. 


lift at intermediate positions or mini- 
mum flow rates is to be determined, 
only the Cv for these conditions has to 
be calculated. The actual percentage 
lift, or lift in inches, can then be de- 
termined by referring to the proper flow 
curve, Fig. 1. For example, a 1-in. valve 
has a Cv maximum of 10. If water flow 
is 1 gpm, and the pressure drop 9 psi, 
can a l-in. valve handle this condition, 
and if so, what is the lift? Cv is calcu- 
lated as 0.33. By referring to Fig. 1 
we have 11% lift. 

Easy-to-Read Chart. An accurate and 
quicker way of determining valve size 
is to use a capacity chart. Fig. 2 illus- 
trates flow capacity from a microflo No. 
5 spline plug (Cv = 0.1) through a 
fs-in. size (Cv = 1.0) to a 12-in. valve 
with a capacity (Cv = 1440). The 
chart is easy to read. For example, 
assume a flow rate of 300 gpm of liquid 
with a specific gravity of 0.75. Pressure 
drop across the valve is 150 psi. From 


Percent of maximum 


010 020 040 060) ! 
0.80 


Cy" Flow coefficient = gpm of water at |.Opsi pressure drop 


Fig. 1—Lift percentage is plotted against Cv flow coefficient for double-seated 


equal-percentage plugs. 
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Capacity can be found for any stem-travel 


point 


By BRUCE A IRWIN 


General Sales Manager 
Hammel-Dahl Company 


the intersection of the 150-psi pressure- 
drop line and the 0.75 specific-gravity 
line. Draw a line parallel to the flow- 
in-gpm scale to the intersection with the 
300-gpm line. The valve-size line pass- 
ing above this point is 144-in. The re- 
quired valve size is, therefore, 11% in. 
My basic philosophy of control-valve 
sizing is that a l-in. valve should have 
a capacity of 10 gpm or a Cv of 10. 
Consequently, as pipe size is rational 
above 1 in. you can mentally calculate 
the Cv for any size valve by merely 
squaring the valve size and multiplying 
by 10. This calculation is true except 
for the 3-in. size where we have taken 
the preferred number of 100 rather 
than 90. In sizes 6 in. and larger, valve- 
body size controls, and the preferred- 
number series disappears. Fig. 3 is the 
flow bench on which the valve character- 
istic and coefficient work was done for 
small-sized valves, 3 in. and below. 


CONSIDER OTHER EQUIPMENT 


While the equations described and 
the charts give a logical mathematical 
approach to valve selection or sizing, 
there is no substitute for good engi- 
neering judgment. There is a tendency 
tu accept the field data given as being 
accurate and then perform a mechanical 
mathematical operation. There is also 
a tendency to concentrate our thinking 
on the control valve and disregard the 
characteristic curve of the pump, pip- 
ing, heat exchangers or other equip- 
ment that may definitely influence the 
ability of a valve to control the system 
flow. Let us evaluate some of these 
factors. 

Pressure Drop. Two classes of pres- 
sure drop are usually encountered: 

1. Where the initial and terminal 
pressures are constant regardless of 
flow (makeup of low-pressure exhaust 
steam from a high-pressure system). 
This type of application concentrates 
pressure drop at the control valve and 
line friction can be disregarded. 

2. Where the control valve is in series 
with heat exchangers, piping and other 
resistances. They may influence the 
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controllability of the system to an equal 
or greater extent than the control valve. 
Unless line size is infinite, these factors 
definitely affect the characteristic curve 
of the system. Qualitatively expressed, 
the pressure drop available at the valve 
is low at high flows and high at low 
flows. 

If pressure drop across the control 
valve must be selected arbitrarily, a 
good rule of thumb is to assign one- 
third of the total drop to the control 
valve and two-thirds to the remainder 
of the system for absorption. Later we 
will discuss a mathematical presenta- 
tion of this suggested division. 

In process applications where the 
ratio of maximum to minimum flow is 
not over three, as little as 15% of the 
total system drop provides satisfactory 
control. This is definitely the low limit 
and a higher percentage of system drop 
should be used wherever possible to 
provide better fluid control. 

If it is necessary to instal] a control 
valve with no knowledge of operating 
conditions, select one a size smaller 
than the line. If the valve works out 
line size, check the calculations by 
which pipe size was determined, as the 
piping system including hand valves, 
fittings and heat exchangers probably 
absorbs too much pressure drop to per- 
mit good control. 


MAXIMUM FLOW 


As will be demonstrated later, maxi- 
mum rate of flow should not exceed 
twice normal rate. The stated value of 
the coefficients (Cv) listed previously 
is conservative. Therefore, 100% of 
valve capacity can be safely used if 
actual data are available. Whenever 
operating information can be obtained 
it should be employed to determine 
valve capacity. 

On first thought flow rangeability of 
50 to 1 might seem to be required in- 
frequently. In a class (2) svstem. how- 
ever, decrease in flow greatly increases 
pressure drop or energy that must be 
absorbed by the control valve. Let us 
assume that maximum flow is 100 gpm 
at 9-psi pressure drop, and minimum 
flow 5 gpm at 49-psi pressure drop. 
Under these conditions the port area 
change is calculated by multiplying 
ratio of maximum to minimum flow by 
the ratio of the square root of the cor- 


responding pressure drops. The cal- 
culation is as follows: 

100 110 164 


The above conditions are just within 
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Pressure drop across valve, psi 


Specific gravity at 60°/60° 


BASED ON THE FORMULA 
Og GPM= oe 
Qo GPM = Gallons per minute 

Cy = Flow coefficient of valve 


P = Pressure drop across valve in psi 
G = Specific gravity of liquid 


Fig. 2—An accurate, simple and rapid way to determine valve size is to use a 


manufacturer’s capacity chart. 


the possibility of a valve with a range- 
ability of 50 to 1. 

Effect of variation in specific gravity 
in valve calculations is exactly parallel 
to flow measurement calculations. As 
it is a square-root function. an error of 
0.1 at a specific gravity of 1.0 for either 
liquid or gas causes an error of only 
5% while the same error of 0.1 at a 
specific gravity of 0.5 causes an error 
of 20%. 

Current research has developed some 
quantitative information for certain 
specific viscous fluids. Usual practice, 
however, is to calculate the valve size 
for very viscous fluids in the conven- 
tional manner and then make the valve 
one size larger. 

Vaporization Interference. There are 
several methods in general use for valve 
selection involving vaporization of the 
flu'd being handled: 

1. Make a separate calculation on the 
vapor and liquid volume, adding the 
two figures and supplying a valve with 
a Cv or area equal to the total figure. 
This method assumes total vaporization 
in the valve body and is generally on 
the large side. 

_2. Select a valve one size larger than 
the Cv, calculated on a liquid basis. 
indicates, and make certain that size of 
the downstream piping is adequate. 


Specific gravity correction curves are added 


Control-valve outlet should be increased 
to line size as quickly as possible. This 
method assumes that vaporization be- 
gins in the valve body, but reaches 
equilibrium at some point in the line 
downstream from the control valve. 
This is the most economical procedure 
and is generally satisfactory. 

3. Latest method is to make a heat 
balance. 

So far, most of our discussion has 
concentrated on the control valve and 
its characteristics, and has considered 
the system as a whole only in a very 
sketchy way. Actually, our method of 
handling valve selection is analogous 
to an electrical engineer selecting a 
rheostat without knowing the complete 
circuit. Let us assume a simple system 
in which the valve or variable resistance 
is in series with a fixed resistance. which 
simulates friction loss in pipe, valves, 
fittings, exchangers, etc. 

If we know the normal flow rate, fluid 
and pressures at P,. P, and P;, we can 
calculate a line coefficient that parallels 
the valve coefficient Cv. Line coefficient 
can be defined as the capacity of the 
system. in gpm of water at 1 psi, exclu- 
sive of the control valve. 

The line coefficient Ci and valve co- 
efficient Cv can be combined to repre- 
sent flow in the system: 
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GPM = CoVP,;,—P, = 


GPM = Cov [a | 
ue + CL? 


where: 
GPM = gpm of fluid 
C = valve coefficient 
= line coeflicient 
‘= system-inlet pressure, psi abs 
= valve-inlet pressure, psi abs 
= system-outlet pressure, psi abs 

The above equation merely states 
mathematically that flow through the 
valve is equal to that through the re- 
mainder of the system. It also assumes 
that the only variable in the system is 
the position of the plug in the valve 
body. If we plot the valve coefficient 
(Cv) in logarithmic coordinates and 
valve-lift percentage in linear coordi- 
nates, we can select values of Cv at 
various percentages of lift, including 
Cv maximum or 100% lift. What the 
formula does is to assign mathema- 
tically the correct amount of pressure 
drop to the valve for any selected posi- 
tion of valve lift, permitting accurate 
calculation of flow for the percentage 
opening selected. 

In a fluid-flow system, pressure drop 
not absorbed by the valve is absorbed 
by the remainder of the system. This 
is a rigorous approach in comparison 
to the common practice of adding cal- 
culated pressure drops for the various 
system components. 

Let us assume specifically that we 
have 100-psi pressure drop across our 
system with a normal flow rate of 100 
units, which can be, for example. gpm. 
Also, that we can maintain the 100-psi 
pressure drop under any and all condi- 
tions. And that at normal flow rate. 
pressure drop across the control valve 


is 36 psi, and across the remainder of 
the system, 64 psi. 

This ties in with my suggestion that 
the control valve should absorb at least 
one-third of the total system drop. Let 
us work out the valve coefficient for a 
normal valve, assuming that the flow 
curve is an equal-percentage curve with 
a 4% change in flow for each 1% 
change in lift, which is roughly equiva- 
lent to a valve with a rangeability of 50 
to 1. Let the fluid be water to eliminate 
the specific-gravity factor. 

Based on the above information. cal- 
culate the valve coefficient Cv and line 
coefficient CL. 


100 gpm 
V36 


4 


= 16.7 


100 
= 125 


CL = 


In Fig. 1 the Cv maximum for a 
114-in. valve is 16; therefore, this sys- 
tem takes a normal valve of practically 
114-in. size. Line coefficient Ci is 12.5, 
and it so happens that this is equivalent 
to 410 ft of.2-in. pipe, based on 
Cameron’s Hydraulic Data Book. 

In addition to finding out what a 
114-in. valve will do in series with 410 
ft of 2-in. pipe. let us install a 1-in. 
(0.6 normal), a 1%%-in. (1.6 normal) 
and a 2-in. (2.5 normal) valve in the 
same piping system. We will then see 
the effect of valves smaller than line 
size up to a valve equal to line size in 
such a system. In addition to the named 
valves, we will include an_ infinitely 
small and infinitely large one, Table I. 
The only thing that changes physically 
is the position of the valve plug in rela- 
tion to its seat, and the only variable 


Fig. 3—Flow-bench setup, complete with metal tank on which the valve charac- 


teristic and coefficient work was done on small-size valves, 3 in. and below 


70 (672) 


is the resistance created by the valve 
plug. 

With the method outlined, the actual 
Cv can be determined for any point in 
valve lift, and the actual system flow 
at this lift be readily calculated. As 
stated previously, the formula accu- 
rately proportions pressure drop to the 
valve and line. Therefore, total flow in 
the system for any point of valve lift 
can be easily calculated. 


EFFECT OF VALVE SIZE 


The tabulation, Table I, points out 
definitely what happens with various- 
sized valves wide open, or at Cv maxi- 
mum, in a given piping system. 

With an ininitely small valve, pres- 
sure drop is concentrated across the 
control valve; valve coefficient is zero, 
and line coefficient 12.5. As there is 
no flow in the system, there is no pres- 
sure drop across the line. 

The 1-in. valve, which is 0.6 normal 
size, has a basic coefficient of 10. This 
size takes 61 psi of the arbitrarily 
selected 100-psi system pressure drop. 
Line coefficient of 12.5, equal to 410 
ft of pipe. remains constant and absorbs 
39-psi pressure drop, permitting a maxi- 
mum flow rate of 78 gpm, with the valve 
plug in wide-open position. In other 
words, a l-in. valve permits 78% system 
capacity. 

The normal valve (114-in.) was, of 
course, the basis on which this particu- 
lar assumed system was set up and 
no further discussion is needed about its 
characteristics in a piping system. 

The 1.6-normal (114-in.) valve has a 
coefficient of 25. As the valve size has 
been increased, pressure drop across 
the valve falls to 20 psi, line coefficient 
remains the same, 12.5, and pressure 
drop absorbed by the line increases to 
80 psi. As we are arbitrarily maintain- 
ing 100-psi drop across the system, the 
use of a 114-in. valve permits an in- 
crease of flow to a total of 112 gpm. 


LINE-SIZE VALVE 


The 2.5-normal (2-in.) valve, which 
is the same size as the line. has a co- 
efficient of 40. Because of its increased 
size, pressure drop across the valve 
falls to 8.8 psi. We are, of course, still 
using 410 ft of pipe, with the same line 
coefficient of 12.5. In view of the arbi- 
trarily proposed pressure differential of 
100 psi across the system, line drop 
increases to 91.2 psi, the maximum 
flow in the system. Using a 2-in. valve 
in series with a 2-in. line permits a total 
flow of 119 gpm. 

Using an infinitely large valve with 
an infinitely large Cv simply means that 
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Valve size Cy psi drop cl 
Infinitely small t] 100 12.5 
(.6 N) 1-in. 10 61 12.5 
(Normal) 1 1/4 in. 16 36 12.5 
(1.6 N)1 1/2 in. 25 20 12.5 
(2.5 N) 2 in. 40 8.8 12.5 
Infinitely large 0 12.5 


TABLE I—ACTION OF VARIOUS-SIZED 
VALVES IN A GIVEN SYSTEM 


Line Flow 
psi drop gpm GAS: Q = 1360 Cv 
0 
100 
W= 104 Cv 
91.2 119 
100 125 


we have no pressure drop across the 
valve and are concentrating the entire 
100 psi across the line. Under these 
conditions, the maximum flow possible 
in this system is 125 gpm. In other 
words, with a given piping system, it 
is not economical to attempt to increase 
system capacity by increasing valve 
size beyond the normal size. This size 
can be calculated mathematically, if 
necessary, but rationally it is generally 
several sizes smaller than line size. In 
increasing the valve size to 1.6 times 
normal, we increase the capacity of the 
system 12%. 

By installing a 2.5-times-normal valve. 
or a line-size valve, we only increase 


GPM = Gal per min 


LIQUID: GPM = Cv 


Cv = Flow coefficient of valve 3 

= Valve size in inches 1 

F = Inlet-gas temperature 3. 
G_ = Specific gravity 

1 

1 

1 


P = Inlet pressure in psi abs 

Ap = Pressure drop across valve 
in psi for steam or gas not 
greater than 

Q ond 14.7 

ves Specific volume of inlet 


steam 
W = Pounds per hour 


TABLE II—BASIC FLOW FORMULAS FOR VALVES 
\p 
“Se STEAM: W = 63 Cv V4 6 
APP 
(460 +F)G 
Flow Coefficient: Cv 
(460-+F) d, in. 
3/16 1.0 
1,4 1.6 
/8 2.5 
2 4.0 
‘4 6.3 
1 10 
11/4 16 
11/2 25 
2 40 
21/2 63 
3 100 
4 160 
6 360 
8 640 
10 1000 
12 1440 


system capacity over the 1.6-times- 
normal valve by an additional 7%, or a 
net increase of 19%. Table I also 
shows that there is absolutely no point 
in installing a valve larger than line 
size, as we gain only an additional 6% 
capacity by entirely eliminating the 


pressure drop across the control valve. 

While this has been an arbitrarily 
selected system, pressure drops assigned 
to the valve smaller than those taken 
here would permit smaller increases in 
flow than indicated by increasing the 
valve size. 


> Most PLANTS KEEP regular solvent 
operations safe through proper venti- 
lating systems and other controls. Even 
in “safe” plants, however, employes 
may take it upon themselves to use 
solvents improperly, thus opening the 
way for fire or illness. Such use, or 
rather misuse, of solvents is not only 
wasteful but sometimes results in seri- 
ous accidents, which give rise to un- 
warranted fears of properly regulated 
solvent-using operations. 

Detailed instructions as to why a 
solvent must be handled in a certain 
way as well as what precautions to take 
when using it for different purposes 
should be issued to every employe in 
the plant. Only in this way can acci- 
dents be reduced. 

One fairly widespread use of sol- 
vents is for cleaning hands or clothing 
at the end of the work day. When 
brought into frequent, direct contact 
with the skin in this way, most solvents 
cause drying, cracking and _ infection. 
Improper handling may also result in 
inhalation of unsafe quantities of sol- 
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Safety Tips on Control of 


vent vapor and, in addition, may create 
a fire hazard. 

Misuse of Solvents. An unfortunate 
misuse of a solvent occurred in one 
plant when an overly conscientious 
workman decided to clean the greasy 
floor around his work bench. He bor- 
rowed a solvent that was doing an ex- 
cellent job in a nearby degreasing 
machine. He did not realize, however. 
that the engineering apparatus, which 
controlled the solvent vapor in the de- 


CORRECTION 


In Part I of “How to Select a 
Control Valve.” Sept 1947, Power, 
the last sentence of the last para- 
graph on p 104 should read, “Ac- 
tual lift in inches of the parabolic 
equal-percentage plugs is 
several times that of the quick- 
opening plug.” This is a correc- 
tion of, “Actual lift . . . of the 
linear plug.” 


Solvents 


greaser, was not designed to provide 
protection for operations like his self- 
selected floor-cleaning job. He spent 
several days at home recuperating from 
solvent-vapor illness. 

Taking solvents from a plant for 
household use has also caused many 
accidents. In one instance, an employe 
took home a large quantity which his 
wife used to clean a rug. Having no 
knowledge of the proper use of solvents. 
the housewife cleaned the entire carpet 
with the solvent without opening any 
windows. Inhalation of concentrated 
solvent vapor resulted in her death sev- 
eral days later. 

Fire-Safety Program. Sometimes flam- 
mable solvents have been taken home to 
do dry cleaning. Fire-safety procedures. 
which are taken for granted in the 
plant, are often ignored in the home. 
with occasionally disastrous results. 
Elimination of unauthorized solvent use 
is thus important to both management 
and employe, and should be a perma- 
nent part of the safety program.— 
Safety Research Institute. 
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STOP VALVE controls the inlet end of 
650-psig 750-F steam-supply line 


To add steam capacity for dis- 
trict heating, Rochester Gas & 
Elec Corp uses boiler capacity 
in electric plant through long 
steam-transmission line. Be- 
sides being less costly, plan 
allows system sectionalization 


for maintenance and repairs* 


INSULATED 10-in. high-pressure steam-transmission line emerges from Station 
No. 3, of Rochester Gas & Electric Corp, which is located on the Genesee River 


Mile-Long High-Pressure Steam Line 
Aids System Economy and Flexibility 


> LIKE MANY OTHER UTILITIES that 
furnish district heating, the Rochester 
Gas and Electric Corp, faces the prob- 
lem of adding steam-generating ca- 
pacity to supply the commercial or 
downtown area of the city. A steam 
plant with three Bigelow-Hornsby 
boilers, of 120,000-lb-per-hr capacity 
each, supplies this area. During the 
past few years all three of these boilers 
were operated during peak loads, leav- 
ing no reserve capacity. 

Three plans, which the utility com- 


PLACEMENT of 21-ft prefabricated insulated pipe sections in street trench 


before hooking up. 


All pipe joints were electrically welded through line 


pany considered for providing addi- 
tional capacity, were to: (1) add a new 
boiler at the present plant (2) build a 
new plant at another location on the 
system (3) construct a high-pressure 
steam-transmission main from a steam- 
electric plant in the factory district 
about one mile away and tie it in with 
the commercial district. After carefully 
studying these possibilities it was de- 
cided to adopt the third plan. 


* From talk before National District Heating Associa- 
tion at Atlantic City, N J, June 26, 1947. 


BFFORE BACKFILLING underground 
pipe sections were concrete covered 


By JULIUS J SCHENCK 
Rochester Gas and Electric Corp 


Transmission Main. With an initial 
pressure of 650 psig, and 250 psig at 
the point of delivery, a 10-in. main was 
selected to pass 200,000 lb per hr of 
steam. The addition of desuperheating 
water increases the available steam 
about 10% to a total of 220,000 lb per 
hr. This amount of steam equals the 
installation of a new boiler at the down- 
town plant, but is much less expensive. 

Another distinct advantage is the 
flexibility of this installation. It permits 
shutting down the downtown plant for 


FOR 812 FT, the line passes through part of 
river gorge suspended from steel supports. 


UNDER THE RAILROAD BRIDGE the line (under construc- 
tion) is supported from brackets in the bridge abutment from side of bridge, continues alongside of buildings 


CONSTRUCTION of 65-ft rise of steam-transmission line from river 
gorge to street level. Tne pipe is anchored at base of vertical rise 


STEAM MAIN crosses Genesee River by being suspended 


BEFORE LIFTING pipe sections into position along river side SECTION OF MAIN passing under street bridge in posi- 
of building they were floated down on rafts 


tion and welded before being hoisted to final place 


MAIN EMERGING (above) from building at left runs along outer wall 
of substation through expansion loop before entering desuperheater house 


STEAM LINE (left) entering desuperheater house, lower, with line above 
leading to safety pressure-relief valve located at upper right 


INTERIOR of desuperheater house with desuperheater and control valves at DESUPERHEATING HOUSE'S interior 
left, control board at right. Substation operators, next door, supervise house ‘shows desuperheating water pumps 


3 


| 


THIS EXPANSION LOOP takes care of 5 to 6 foot changes 
in 1000-ft straight run of pipe located in raceway 


the summer months; during this time 
repairs can be made to the boilers. It 
also allows sectionalizing the system in 
the event of leaks. The repairs that can 
be made on the system at this time 
greatly reduce the number of customer 
interruptions with both sources pro- 
ducing. 

The steam, taken from the station 
main at 650 psig, 750 F, flows to the 
downtown system, which is designed for 
400-psig maximum pressure and 500 F. 
This requires a pressure-reducing and 
desuperheating station, which is located 
at the end of the transmission main 
just before it feeds into the distribution 
system. 

About 40% of the steam-main route 
passes on company property, the re- 
maining 60% occupying public and 
private right-of-ways. Test holes were 


TRANSMISSION LINE'S tie-in point 
to 250-psig district heating system 


made in the streets to locate under- 
ground obstructions before laying out 
the design. Actual line construction 
started Nov 1, 1945, and was com- 
pleted Nov 1, 1946, in time to get the 
line operating satisfactorily before the 
heavy-load period. 

Operation Satisfactory. Operating 
experience has been very satisfactory. 


The steam flow has been up to 75% of 
capacity, and all reducing and desuper- 


heating equipment has functioned 
properly. In the beginning some diffi- 
culty had been experienced with water 
carryover, but by making changes in 
the steam-line size at the desuperheater 
this fault was corrected. 

The equipment, used in construction 
of the steam line and its pressure-reduc- 
ing and desuperheating station, is listed 
in the next column. 


PROVING APPARATUS set for hydraulic testing of high-pressure steam-trans- 
Line rated 200,000 Ib per hr capacity 650 psig 


mission main at 1400 psig. 


PREFABRICATED PIPE units in old mill raceway before 
being placed in position on concrete piers at right 


Equipment Table 


Design and construction — Blaw- 
Knox Co, cooperating with com- 
pany engineers. 

Pipe hangers, steel A frames, sup- 
ports, pipe bends—Blaw-Knox 
Co. 

Excavating, concreting—C P Ward, 
Inc. 

Pipe—10-in. schedule 
B steel—spec A106. 

Insulation—one thickness Unibes- 
tos, inner 1% in. 1200-F limit, 
outer 2 in. 750-F limit. 

Conduit—Ric-wil insulated pipe 
units. 

Traps—Armstrong bucket. 

Valves. Lunkenheimer. 

Desuperheater—Blaw-Knox Co, 

Water Softener—Permutit Co. 

Feed Pumps—McGowan Recipro- 
cating. 

Controls—Bailey Meter Co. 
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Diesel Specs— 
. They may be if true purpose of specifications is not clearly 
es understood, says Dr. E B Nugent, Sun Oil Co, who points out 
ey, hazards of blind adherence to test values that do not indi- 
cate how lubricants perform under actual engine conditions 
: > Ir | were TO CALL ON the average widely used, if they don’t do their job. 
i diesel-engine owner or operator, | would My answer would lie in showing that 
want to tell him certain things before they do their job, but it is a different 
ever asking, “May I sell you your diesel job from that often expected of them. CONRADSON CARBON 
lubriggting oil?” Time wouldn't permit Specifications are needed to control the Indicates relative carbon-form- 
tracing the entire evolution of the die- manufacture of lubricating oils—not to ing propensity. Oil is evapo- 
rated from porcelain crucible, 
sel, but I would discuss the various act as a yardstick in selection. In mak- cantetalng tan ants tends, te- 
types and tell how weight per hp had ing any product, an exact description die cond tan eels ld 
been cut from around 250 lb to as low or specification is necessary so the item ing on sand in sheet-iron cru- 
as 9 or 10 in some cases. I would explain can be reproduced exactly. In clothing, cible. A circular hood ond 
what this weight reduction has meant in for example, size, shape, style, color chimney rest on a refractory 
‘ ; ring. After oil distills and vapor 
engine construction, and how higher and material might be specified. In hanes, sestdue te weighed ond 
speeds mean higher heats and loads, cooking, not only is it necessary to expressed in percent of sample 
and hence greater oxidation of lube oil. know the ingredients and their propor- 
i Fuels would also enter the story, as tions; we must also know the order in 
| they affect dilution, carbon deposits which to mix them and under what 
and wear, and how some additives and conditions. The latter step is what we 
cetane improvers in fuels affect lube know as process control. 
oils. It would then be a simple matter Process Control. So it is with oil service. To come to our own conclu- 
to tell how oil companies and users refining. Certain tests and process con- sions, let’s review oil-testing methods, 
have determined three distinct types of trols have been set up to guide the considering their meaning ‘and limita- 
lubricating oils, generally known as_ conversion of basic lubricating-oil stocks tions. At the turn of the century, com- 
regular, premium, and heavy duty. into engine oils. As service demands monly used lube-oil tests included de- 
Lube-Oil Types. As might be ex- become more severe, new production- termination of: gravity, flash and fire 
pected regular oils find use in those control problems arise and additional points, viscosity, color, and pour point. 
engines operating under favorable con- tests are needed. The net result is Since then many new tests have come 
ditions, without excessive heats. Pre- many tests to maintain uniform quality. along but old ones retain prominence. 
mium oils are those with oxidation Specifications are essentially a means These tests may be likened to the 
inhibitors to overcome effects of higher of establishing quality standards. diagnostic questions your doctor asks 
temperatures, oxidation conditions, cat- Specifications alone do not tell the when he tries to find the cause of that 
alytic effects of various metals, etc. I story but some purchasers believe that pain in your shoulder. From the results 
, would describe heavy-duty oils as being if they buy on specification and the of tests and questions, a skilled physi- 
designed for specific engine models and _ product exactly meets it, the oil should cian may locate the trouble. Similarly, 
tell how the U. S. armed forces used be correct. Since design is not a static from results of physical and chemical 
them in World War II with good results, art, engines constantly put new burdens tests, a skilled oil technologist is able 
explaining what can and cannot be done on lubricants and oil that was once to estimate the suitability of a given 
with these oils. satisfactory may become quite unsatis- il for a given job or predict the quali- 
Then I would be in a position to factory. Because of limitations in con- ties needed for the job. Results from 
point out the dangers of blind adherence ventional testing methods, attempts to study of specification tests are no better 
to cut-and-dried specifications in select- define oil characteristics by the usual than the skill and experience of the 
ing lubricants, making plain that such specifications do not necessarily insure man making the study. Full evaluation 
specifications cannot, in any practical obtaining the correct lubricant. must include service-type testing. 
ity way. give a full evaluation of oil per- Too often, the situation resolves itself Standard Tests. The ASTM has a 
y formance in service. into a controversy between maker and standard procedure for adoption of a 
At about this point, my engineer user on the value of conventional speci- new test or method. This involves co- 
Be listener would ask why specifications fications as a measure or guarantee of operative testing by those skilled in the 
« and tests have been developed and _ oil quality and suitability for a given art, using standard samples. If con- 
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VISCOSITY 


FLASH POINT 


Saybol# Universal viscosimeter 
consists of tube with standard 
orifice, immersed in a bath to 
keep temperature constant. e 
With oil at test temperature, 
time to reach receiving-flask 
level is measured and viscosity 
expressed in seconds. For heavy 
oil, Saybolt Furo! unit is used 
and time is in seconds Furol in- 
steod of in seconds Universal 


Pensky-Martens closed 
tester consists of brass 
cup with a special cover 
carrying a thermometer, 
stirrer and flame-expo- 
sure device. Stove heats 
oil and as temperature 
rises, test flame is ap- 
plied at regular inter- 
vals. Flash point is tem- 
perature of first flash 


GRAVITY 


Specific gravity is ratio 
of oil density to density 
of distilled water. AP/ 
gravity is an arbitrary 
scale related to specific 
gravity by formula (text). 
Specific gravity is deter- 
mined byhydrometer and 
the observed value is 
corrected from test tem- 
perature to standard 60 F 


POUR POINT 


Test jar fits into glass 
jacket, resting on disk 
of cork or felt. Cooling 
bath around jacket holds 
desired temperature. As 
oil cools it is examined. 
Cloud point is tempera- 
ture at which haze first 
shows; pour point is low- 
est temperature at which 
oil is still able to flow 


sistent results are obtained, the pro- 
cedure is published as a_ tentative 
method. It is still subject to revision 
and may be dropped in a number of 
years for many reasons. If after a rea- 
sonable period it still proves satisfac- 
tory, it becomes a standard test method. 
Each year the society publishes a re- 
viewed volume of all standard test 
methods. 

Published test procedures often in- 
clude reproducible standards. These 
are the limits of agreement to be ex- 
pected when a given sample is tested 
repeatedly by the same operator in the 
same laboratory, and by different oper- 
ators in different laboratories. Remem- 
ber that these methods tell how to run 
the test and how reproducible the 
results should be, but they do not say 
what they mean in terms of selecting 
the proper lubricant for a given service. 
The interpretation of the results lies 
with the oil expert. Standard tests of 
primary interest to diesel users can be 
described as follows. 

Gravity. Determination of gravity 
(ASTM designation D287-39) measures 
weight of oil in comparison to that of 
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an equal volume of water. There are 
two methods of stating gravity. One, 
specific gravity, is just as expressed 
above, the distilled water used for com- 
parison being at the same temperature 
as the oil, usually 60 F. Specific gravity 
of water is one. 

The method applied only to petroleum 
products is known as API gravity. This 
is expressed in degrees of an arbitrary 
scale in which water has a value of 
10.0 deg and lighter liquids have higher 
numbers. There is a definite relation be- 
tween API gravity and specific gravity: 

Degress API = — 131.5 

Practically all petroleum products 
weigh less than water so API gravity is 
normally more than 10 and specific 
gravity less than one, but the method 
of gravity measurement should always 
be specified. 

Gravity tests find wide use in refinery 
operations control because products 
from a given crude source have definite 
boiling-point ranges and viscosities that 
are related to gravity. Since this test 
is easily and quickly made it forms a 
convenient control. 


From the user’s point of view, grav- 
ity is important in filling operations 
since weight, volume and temperature 
are tied together. If any two are known, 
the third can always be computed. 
Gravity is also useful in combination 
with other tests for identifying oil 
types. For example, paraffin-base oils 
run 8-10 deg API higher in gravity 
than naphthenic oils of equal viscosity. 

Unfortunately, gravity has fallen into 
use as a specification item intended to 
exclude all but certain types of oils. 
It follows, therefore, that using gravity 
in specifications for obtaining oils to 
meet specific service conditions can act 
to exclude products equal to or better 
than those included. The ASTM re- 
ports that gravity is of little or no 
significance as a measure of quality or 
usefulness, and its use in specifications 
should be avoided. 

In connection with gravity, remember 
always that it varies with temperature. 
This results from the fact that oil ex- 
pands or contracts as temperature rises 
or falls. Expansion rate is practically 
the same for all oils. 

Pour Point. Pour-point specifications 
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aim at obtaining oils that handle easily 
at lowest expected temperatures. Pour 
point is also important when oils must 
be transferred from storage to oil pump. 
In using results of the ASTM pour-point 
test (D97-39), even under closest super- 
vision individual determinations on 
identical oil samples in the same lab 
and with the same operator may vary as 
much as 5 F, and in different labs by up 
to 10 F. 

The ASTM states that pour point is 
an indication of the temperature below 
which it may not be possible to pour 
or remove oil from its container, or 
below which it might be dangerous to 
use oil in gravity lubrication systems 
where flow depends on head. Pour point 
is determined, however, with no agi- 
tation. In engines, oil pumps circulate 
oil at temperatures below the pour point 
because of the agitation the oil receives 
and because there is usually a consider- 
able head of oil above the pump intake, 
which is assisted by the pump’s suction. 
It is often unreasonably stated that 


pour point measures resistance to start- 
ing in cold weather. Oil does not be- 
come solid except at temperatures well 
below ASTM pour point so that agita- 
tion resulting from turning the engine 
over restores reasonable fluidity. 

Flash and Fire Points. ASTM test 
D92-46 measures temperatures at which 
enough of the oil sample is volatilized to 
give a momentary flame for flash-point 
and to support combustion for firepoint. 
It might be said that these tests are a 
hangover from the days when kerosene 
was the most valuable light distillate, 
and gasoline was a waste product. Since 
inclusion of gasoline in the kerosene 
cut gave a product that might form an 
explosive vapor at ordinary tempera- 
tures, minimum flash and fire points 
were set to guarantee that no gasoline 
was present. The so-called closed-cup 
testers of today are used for checking 
inflammability of kerosene, fuel oils 
and petroleum solvents. As other prod- 
ucts were developed it became cus- 
tomary and logical to extend to them 


these same tests only as a means of 
production control and classification. 
It is evident that flash and fire tests 
serve as a criterion of nothing except 
the volatile vapors which come from 
any oil. Addition of a slight amount of 
any light volatile fluid to the heaviest 
of lube oils depresses the flashpoint 
markedly. Consequently, engine oils, 
even if in service only a few moments, 
show a drop in flashpoint because of 
dilution. Flash is, therefore, not neces- 
sarily an index of an oil’s volatility. 
Flash tests often go into specifica- 
tions to assure supply of a certain type 
of oil in the belief that it gives superior 
results. Additives in today’s oils, plus 
research and new refining methods, 
make the general type of oil of much 
less importance than the method of 
refining. Quoting from ASTM, we find 
that . . . “flashpoint of a lubricating oil 
bears no direct relation to its useful- 
ness ... the use of flashpoint limits in 
lubricating oil specifications is actually 
(Continued on page 158) 


>THE MOST POWERFUL single-acting 
diesel generating unit yet built in this 
country is being installed in the Pedro 
de Valdiva power plant of Lautaro 
Nitrate Corp Ltd, Chile. With ten 
29x40-in. cylinders and a normal rating 
of 7100 hp at 164 rpm, this Nordberg 
engine drives a 5000-kw 6600-v 3-phase 
60-cycle General Electric generator to 
supply power for mining and process- 
ing nitrates. A duplicate is under con- 
struction for Marshalltown, Iowa, plant 
of lowa Electric Light and Power Co. 
Design follows that of other Nord- 
berg 2-cycle engines. Bedplate, cast 
in two sections and bolted, supports 
“A” frames carrying separate cylinder 
blocks doweled and bolted. Tierods, 
tightened by special hydraulic jacks, 
take all tension stresses. Two 5-crank 
forgings form crankshaft. Two-piece 
pistons consist of cast-steel oil-cooled 
heads and skirts resting on crosshead 
flanges. Crosshead guides bolt to “A” 
frames. A 7-feed lubricator driven 
from a layshaft supplies each cylinder; 
general lubrication is full-pressure. 
Engine differs from other Nordberg 
2-cycle units in location of camshaft. 
which is overhead, and fuel pumps, 
which mount directly over the camshaft. 


78 (680) 


Chile Gets Largest Diesel Yet Built in U. S. 


Fuel-injection lines are thus short and 
direct. Engine controls are placed for 
convenient operation from the floor. A 
motor-driven blower furnishes scaven- 
ging air; automatic plate valves prevent 
backflow of gas and consequent con- 


tamination of incoming scavenging air. 

Tests on engines of this type indicate 
a low fuel rate of 0.38 lb per bhphr, 
including power to drive scavenging 
blower. Fuels up to 1500 ssu at 100 F 
have been burned successfully. 
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Civilization began, it might well be said, when man 
learned to work metals. In them he found the qualities of 
strength and hardness needed for tools, weapons and early 
crude machines. Over the centuries he learned to make sim- 
ple combinations of metals—alloys—possessing characteris- 
tics not found in the original elements. He also devised 
many ways of fabricating these versatile materials. 

These arts became increasingly important as inventive 
genius brought forth more complex machines and structures. 
But they remained arts until relatively recent times, and 
only in the past hundred years or so has the study of metals 
and their properties grown to the stature of a science. 

At first, the new science emphasized improvements in pro- 
duction and fabrication, particularly in the direction of more 
uniformly controlled and better products. As a firm basis of 
fundamental knowledge was built it became possible to 
attack many detailed problems and to develop alloys for 
specialized purposes — the vast variety of alloy steels, the 
lightweight metals and corrosion-resistant alloys, for exam- 
ple. In the past quarter century advances in technology, 
particularly in the power and chemical-process fields, turned 
attention to development of alloys capable of withstanding 
high temperatures under stress. 

Today, with designers of gas turbines, jet engines and 
rockets clamoring for ever better materials, high tempera- 
ture stands in the forefront of the problems facing the metal- 
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lurgist. The complexity of the task cannot be over-estimated. 
It is evidenced by the years of painstaking work needed to 
push steam-plant operating temperatures from about 750 
to 1000 F and to reach 1300-1500 F in short-life gas-turbine 
and jet-propulsion units. At the same time, realization of 
performance advances possible with still higher, tempera- 
tures provides a powerful incentive for an all-out attack on 
the problem in laboratories all over the world. 

While today’s research aims at the temperature frontiers 
in jet and rocket work, its results will have far-reaching 
influence in the stationary power field. Metals for higher 
temperatures will lift efficiency levels in steam plants and 
help bring the gas turbine to full commercial realization. 
No power engineer with an eye to the future can afford to 
ignore such potentialities. 

For this reason, POWER devotes this 64th special section 
to a survey of recent developments in high-temperature 
metals. For the engineer grown “rusty” on the basic concepts 
of metals and their behavior under stress, the section begins 
with a condensed review. This serves as a foundation for 
the following discussion of the new alloys, their properties 
and the special problems involved in their application. 

The practicing power engineer does not need to be a metal- 
lurgist, but he does need to know how metals research will 
affect his future. It is our hope that this special section 
furnishes the desired broad picture. 


P W SWAIN, EDITOR 
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Molecules arranged in a regular order 
make up the myriad crystals of which a 
metal is composed. During compression mole- 


cules move closer together in direction of 1b 
forces, spreading out at right angles. Under 
tension the molecules behave oppositely 


Tec 


How Materials Behave 


To understand the requirements 
high temperatures impose, and the 
characteristics of alloys developed for 
this service, we need to know the 
answers to some fundamental ques- 
tions. What are metals and alloys? 
How do they behave under different 
conditions? What properties do de- 
signers and fabricators look for in 
determining the suitability of a metal 
for a specific purpose? How are these 
properties measured? 


METALS AND ALLOYS 


Many of the 96 elements are metals, 
some of prime importance in commer- 
cial applications. Because iron, as well 
as its compounds, occurs abundantly 
in nature and has desirable strength 
and fabricating properties, it has been 
widely exploited for centuries. Copper, 
lead, tin and zinc likewise have rela- 
tively long histories. Nickel and alu- 
minum, now commonly used, are 
modern materials in that they have 
been commercially available only in 
recent times. Other metals that find 
considerable commercial use are listed 
as “utility” metals in the table on the 
facing page, as distinguished from less 
frequently employed metals classed 
as “special.” 


Alleys. Metals are often used in 
their pure elementary form, but their 
range of usefulness is greatly extended 
by combination with each other or 
with non-metallic elements to produce 
alloys. By such combinations, prop- 
erties can be altered to meet special 
needs, and entirely new characteris- 
tics developed. Some alloys, such as 
brass and bronze, have seen use since 
early times, but most of the vast 
number of alloys have been produced 
in recent years to meet ever more 
severe demands of modern technology. 
Alloys are usually divided into: (1) 
ferrous, containing iron, and (2) non- 
ferrous, without iron. 


METAL CHARACTERISTICS 


In the solid state, metals and their 
alloys are composed of crystals. In 
each crystal, the molecules arrange 
themselves in regular order through- 
out, a distinguishing characteristic. At 
a given temperature, the molecules 
assume definite distances from each 
other, the forces they exert being in 
balance. If the crystal is compressed 
on two opposite surfaces, Fig. 1, the 
molecules move closer together. 
Powerful forces between the molecules 
resist this movement, hence much en- 


ergy is needed to push the molecules 
from their balanced positions. 

If the crystal is stretched by being 
pulled from opposite sides the mole- 
cules move apart. Again powerful 
forces, this time of attraction between 


4 
Solid- - - 


Attraction 


Distance between molecules 


Force acting between molecules 


Repulsion 


Molecules hang together because pows 

erful forces of attraction or repulsion 
come into play when they are displaced 
from the position where they balance 
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METALS ARE CRYSTALLINE 3 


3 Under a microscope metal is seen to 
be composed of millions of grains; 
these are all crystalline in structure. 
Molecular forces hold grains together 


the molecules, resist the action away 
from balanced conditions. Fig. 2 shows 
the general relation of forces acting 
on the molecules and the distance be- 
tween them. This relationship differs 
for each metal and alloy. 

Crystal formations in metals take 
on various shapes and sizes depend- 
ing on the nature of the metal and 
its processing. The crystals, more com- 
monly known as grains, can be seen 
clearly under a microscope at magni- 
fications of 100 and greater, Fig. 3. 
Molecules are, of course, much too 
small to be seen with a microscope, 
any individual grain consisting of 
millions of molecules. The axes or 
lines along which they arrange them- 
selves in one grain do not parallel 
those of adjacent grains and may dis- 
play any angle of inclination with 
each other in space, as in the simpli- 
fied sketch of Fig. 4. 

Alloy Structure. Alloys, consisting of 
two or more elements, are formed by 
mixture in the molten state. The ele- 
ments are usually soluble in each other 
when melted. Sometimes they remain 
so when they harden to the solid 
state, but in most cases they separate 
partly or wholly when solidifying, 
forming distinct crystals of each ele- 
ment and their combined forms. 

Metals in solid solution form en- 
tirely new molecules and have prop- 
erties, such as specific gravity and 
thermal expansion, completely differ- 
ent from those of the constituent ele- 
ments. Solid solutions differ from 
chemical compounds in that the pro- 
portion of the elements is not fixed 
but may vary over a wide range. In 
alloys where the elements do not form 
solid solutions they separate out into 
individual crystals forming a mechan- 
ical mixture. 

Alloys are made to improve some 
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4 Axes along which molecules arrange 

themselves in adjacent grains aren't 
parallel to each other, but assume all 
possible positions in volumetric space 


characteristic of the principal metallic 
element. They are usually harder than 
their elementary constituents and wear 
better but are apt to be less malle- 
able. With a few exceptions, those 
that include solid solutions have a 
specific gravity greater than the mathe- 
matical average of the specific gravi- 
ties of individual elements. 


METAL PROPERTIES 


To make it easier for designer and 
fabricator to compare the suitability 
of the many different metals and 
alloys for various applications, it is 
customary to describe their behavior 
by certain clearly defined properties. 
These are listed in the table at the 
right. Physical constants express the 
weight relative to the volume occu- 
pied. How a metal transfers heat and 
how it reacts to temperature are listed 
under thermal properties, which are 
also physical constants. Chemical 
properties concern the makeup of the 
material as to the elements and their 
proportions, and its resistance to cor- 
rosion and oxidation attack. Electri- 
cal, optical and magnetic properties 
do not concern us here. 

Mechanical Properties. While no prop- 
erty of a metal can be disregarded, 
mechanical properties are of principal 
interest to the engineer. These are the 
basic factors determining size and 
shape of the structural or machine 
part of the metal to be fabricated. 
First of the mechanical properties, 
strength, has six different phases de- 
pending on how the deforming forces 
are applied: (1) tension (2) compres- 
sion (3) shear (4) torsion (5) fatigue 
(6) creep. The following paragraphs 
and Fig. 5 explain these actions. 

Tensile forces tend to pull the ma- 
terial apart against the attractive in- 
termolecular forces, Fig. 1c and Sa, 


lengthening the metal in the direction 
of the applied forces and eventually 
rupturing it if the forces are large. 
Compressive forces tend to push the 
material into a smaller volume against 
the repulsion intermolecular forces, 
Fig. 1b and 5a, shortening the metal 
and crushing it if the forces are large. 
Shearing forces tend to make ad- 
jacent planes in the metal move paral- 
lel to each other, in opposite direc- 
tions. Fig. 5f shows a horizontal plate 
clamped in a die and subjected to 
double shearing by the punch above, 
which may “cut” the plate on the two 
edges of the die shown by dotted lines. 
Torsional forces work on rotating 
shafts. At any point along the shaft 
length, there is resistance to the forces 
producing rotation, so there is a ten- 


METALS CLASSIFIED 
ACCORDING TO USE 


Utility Metals 
Aluminum ...... Al ee Pb 
Antimony ...... Sb Magnesium .Mg 
As Manganese ..Ma 
Bismuth ........ Bi Molybdenum ...Mo 
Cadmium ...... Ni 
Cu ‘Tungsten ....... w 

Special Metals 
ere Ba Tantalum ...... Ta 
Beryllium ...... Be Titanium ....... Ti 
Ca Uranium ........ 
Columbium ..... Ch Vanadium ...... v 
Platinum ....... Pt = Zirconium ...... Zr 


PROPERTIES OF METALS 


Physical Constants: 

1. Density 

2. Specific gravity 
Mechanical Properties: 

1. Strength 

2. Toughness 

3. Ductility and malleability 

4. Hardness 


2. Corrosion resistance 

3. Oxidation resistance 
Thermal Properties: 

1. Heat conductivities 

2. Expansion 

3. Specific heat 

4. Latent heat of fusion 

5. Melting point 
Electrical Properties: 

1. Specific resistance 
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22080020 
22092200 
2002200 
2220202000 
22022020200 0 ~.9 
2200202020009 
2220202020000 
Chemical Properties: hg 
1. Composition 
Optical Properties: 
1. Reflectivity 
Magnetic Properties: 
1. Permeability 
2. Saturation 

3. Hysteresis loss 
4. Transformation temperature : 
| 


Strength Ductility 


and 
malleability 


Sb 


4 Metals are tested in many ways to determine their useful properties: (a) Tension and com- 
pression determine strength and deformation. 
and malleability. (c) Twisting tests resistance to torsional shearing. (d) Impact forces evalu- 
ate toughness, which is different from strength under steady forces. (e) Loaded ball or conical 


Torsion Toughness 


Hardness 


5d 5e 


(b) Cold-working is a function of ductility 


5a point measures hardness for resistance to erosion. (f) Shearing strength shows the ability to 


dency to shear on a plane perpendicu- 
lar to the axis, Fig. 5c. In contrast to 
the shearing forces mentioned, which 
cause parallel and opposite motion of 
adjacent planes, torsional forces cause 
these planes to rotate in relation to 
each other. 

Fatigue depends on the nature of 
the load that produces any of the four 
deforming forces just discussed. In or- 
dinary tension, compression, shear 
and torsion, the forces involved are 
relatively steady in magnitude. But in 
many practical applications, repeti- 
tive forces are met. In these cases, 
force may fluctuate between tension 
and compression, Fig. 5g, or between 
two values of either tension or com- 
pression. Because of minute flaws that 
exist in all materials, repetitive forces 
cause cracks to form that spread 
through the metal progressively, over- 
loading the remaining sound material 
and producing ultimate failure. Such 
rupturing, called fatigue failure, re- 
sults from the repetition of force ap- 
plication rather than the amount of 
force alone. Although tension and 
compression are used as examples 
here, repetitive shearing and torsional 
forces also cause fatigue failure. 

Creep occurs when force is applied 
continuously to metals at high tem- 
perature. At ordinary temperatures 
application of a force less than that 
producing rupture causes a metal to 
deform a certain amount. This de- 
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formation remains constant as long 
as the force is applied. At high tem- 
perature, however, application of a 
constant force produces continuous 
slow deformation, or creep, until fail- 
ure results. Some very soft metals 
like lead creep even at room tempera- 
tures, but for most high-strength 
metals creep is not significant at tem- 
peratures below about 750 F. 

Other Mechanical Properties. The 
various strength properties of metals 
discussed under tension, compression, 
shear and torsion are evaluated by 
tests in which forces are applied 
smoothly and gradually from zero to 
a maximum. In practice it is found 
that forces, if applied suddenly, cause 
failure even though they are not large 
enough to rupture metal if applied 
gradually. Resistance of materials to 
these impact forces is called toughness, 
Fig. 5d, and this factor often proves 
the limiting one in designing a ma- 
chine part. 

Ductility and malleability are those 
properties that permit forming or cold 
working metals by bending, deep 
drawing, spinning and cold heading, 
without rupture or application of ex- 
cessive force, Fig. 5b. 

Resistance to erosion is evaluated 
by the property of a metal known as 
hardness. This property is essentially 
relative and it is difficult to predict 
actual performance from test results. 
Hardness may be evaluated in many 


ways, but most depend on measuring 
the penetration of either a ball or cone 
into a test specimen under a force of 
a given amount, Fig. Se. The harder 
the metal, the less the penetration. 


TENSILE TESTING 


When a metal sample is tested for 
tensile strength its behavior depends 
on its chemical composition and the 
way its processing has affected the 
crystalline structure. Its behavior may 
be like that of a ductile steel as in 
Fig. 6 and 7. For simplicity, assume 
the sample has a cross-sectional area 
of 1 sq in. This means that the force 
applied is numerically equal to the 
stress, which is the force per unit of 
area in lb per sq in., or psi. As the 
tensile force increases until the stress 
reaches 40,000 psi, the test cylinder 
stretches or elongates uniformly in 
direct proportion to the force applied. 
Elongation in fractions of an inch 
per inch of length is known as strain. 
Elongation is exaggerated in B and C 
of Fig. 7. 

As stress increases above 40,000 psi, 
the specimen stretches rapidly until 
60,000 psi is reached. During this load 
increase, rate of elongation behaves 
erratically, Fig. 6, increasing rapidly 
during the last 5000-psi increment of 
stress. At 60,000 psi the test piece 
begins to show a reduction in area at 
some one particular cross section in 
its length. This is the beginning of 
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withstand ‘‘cutting” forces; here is action known as double shear. (g) Fatigue strength 
measures capability to withstand effect of alternating forces that cause small cracks 
to form resulting in ultimate failure. (h) Heating a metal makes it expand in all 
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(i) Under continuously applied stress, heated metal elongates or “creeps” slowly 
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necking. Elongation then proceeds 
with continued application of stress of 
a decreasing magnitude and a con- 
tinuing reduction in necked area until 
the specimen ruptures at the point of 
smallest cross section. 

Modulus of Elasticity. If the stress in 
the specimen of Fig. 6 and 7 were re- 
moved after reaching 40,000 psi, the 
test piece would return to its original 
length. In other words, this metal is 
elastic up to 40,000 psi and deforms 
in proportion to the applied stress as 
shown by the straight line of the 
stress-strain curve of Fig. 6. The point 
where strain ceases to be proportional 
to stress, 40,000 psi here, is the elastic 
or proportional limit. Most metals 
find their practical use at stresses be- 
low this limit. 
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tic limit, yield strength at 0.2% offset, 
proof stress at 0.01% offset are used instead 


When stressed beyond the propor- 
tional limit, metals reach their yield 
point. If stress is removed after the 
yield point is passed, the metal does 
not regain its original dimensions but 
takes a definite set or permanent elon- 
gation in the direction of applied 
stress. The dip in the stress-strain 
curve following the yield point is 
characteristic of many steels and 
irons. Other metals show a smooth rise 
with increasing elongation. 

Highest point on the curve marks 
the stage where the material begins 
to neck and represents the highest 
applied stress, called the ultimate 
strength of the metal. Right-end 
termination of the curve is commonly 
called the breaking strength, the point 
at which the metal ruptures. 

Examining the straight part of the 
curve, Fig. 6, we note that deforma- 
tion is extremely small within the 
elastic limit. The less the deforma- 
tion for a given stress, the stiffer the 
material. This stiffness is shown by 
the slope of the curve, which is the 
ratio of stress to strain. This ratio, 
called modulus of elasticity, has psi 
as its numerical units. The higher the 
modulus, the stiffer the material. Each 
metal and alloy has its own modulus. 

These stress-strain curves are de- 
termined for compression, shear and 
torsion as well as for tension, which 
has been discussed at length as an 
example. In each case the stress-strain 
curves exhibit characteristic points 
like those on the tension curve shown 
—proportional limit, yield point, ulti- 
mate strength and breaking strength. 

Proportional Limit. Because of the 
gradual curvature of the stress-strain 
curve near the proportional limit it 
proves difficult to locate precisely 
this point and the yield point. The 
latter is virtually impossible to de- 
termine if the metal does not exhibit 
a droop as in B of Fig. 8. For this 
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x Owing to difficulty of finding exact elas- 9 Ductility and malleability are measured by the relative amount of elonga- 


reason, yield strength is often deter- 
mined by drawing a straight line on 
the stress-strain plot parallel to the 
straight portion or elastic range of 
the curve, and displaced from it 0.002 
in. per in. along the elongation axis. 
Where this line intersects the stress- 
strain curve is then called the yield 
strength, 0.2% offset. 

In Fig. 8, materials A and B have 
the same modulus of elasticity while 
the yield strength, 0.2% offset, is 35,000 
psi for A and 36,700 psi for B. For a 
closer estimate of the proportional 
limit, the proof stress, 0.01% offset, 
is used. It is determined the same as 
the yield strength except that the par- 
allel line is drawn from 0.0001 in. per 
in. elongation at zero stress. In Fig. 8, 
proof stress for A is 30,000 psi, and 
for B 27,500. 


tion between yield strength and breaking strength. Brittle materials like 
cast iron have no ductility. They break while still within their elastic range 


Cold-Working. Metals are shaped 
into many useful forms at room tem- 
perature. Such operations are known 
as cold-working. How much shaping 
can be done depends on the metal’s 
ductility (elongation as in tension) 
and malleability (contraction as in 
compression). These two qualities are 
indicated by the amount of deforma- 
tion between the elastic limit and the 
breaking point; if these points are 
relatively far apart the metal is duc- 
tile, if close it is brittle. 

Fig. 9 shows these characteristics 
for seven metals. Gray cast iron has 
only a short curve; its breaking 
strength and elastic limit simultane- 
ously terminate the curve at about 
28,000 psi. Unlike most metals, its 
strain is not proportional to its stress 
within the elastic range. Of the seven 
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] Cold-working ductile materials, by stretching 
them beyond yield point, increases both elas- 
- tic range and strength. If metal having stress-strain 
Fa. Zero curve OAB is deformed by stressing to point A, 
— —_— its new elastic range after removal of force is 
(0) (0) O’'A, new stress-strain curve is O'AC. This charac- 


teristic is often used to make metals more useful 
for applications requiring high strength by rolling 


POWER * October 1947 


4% 

é 

> 


se 


47 


metals shown, brass has the highest 
ductility, while aluminum, monel, 
mild steel, silicon steel and copper 
follow in decreasing order. Ductility 
is entirely independent of strength, 
but the latter proves a measure of 
the force that is required for cold- 
working. 

Cold-working a metal usually in- 
creases its strength and hardness. For 
instance, in Fig. 10, OAB represents 
the stress-strain curve for a ductile 
metal. When stretched to point A it 
has a new elastic range between A and 
O’ after stress is reduced to zero. It 
then has a permanent set of O’—O, 
After this cold-working it would show 
a stress-strain curve like O’AC, both 
ultimate and breaking strengths being 
higher. 

Endurance Limit. As mentioned, useful 
strength of a material depends to a 
large extent on the way load is ap- 
plied. Thus a metal may have a high 
ultimate strength under load applied 
steadily but if load varies frequently, 
useful strength diminishes markedly. 
Special testing machines determine 
this fatigue characteristic. Several 
specimens of the metal are made up 
to identical specifications. They are 
placed in the testing machine one at 
a time, each subject to load of a dif- 
ferent magnitude but with all loads 
fluctuating in the same manner, for 
example, from a given maximum ten- 
sion to the same maximum in com- 
pression. Each specimen fails after 
going through a number of cycles of 
load fluctuation depending on the 
amount of load. 

From these data a curve like Fig. 
11 is plotted. Although this metal 
shows a tensile strength of well over 
125,000 psi under steady load, it failed 
after 10,000 cycles of loading that 
varied from 80,000 psi in tension to 
the same value in compression. At 
48,000 psi it failed after 100,000 cycles, 
at 33,000 psi after 1,000,000 cycles. 
At 30,000 psi, however, it still held 
after 100,000,000 cycles and presum- 
ably it would stand many more cycles 
of loading. 

This material is described as having 
a fatigue strength of 80,000 psi at 
10,000 cycles, 48,000 at 100,000, and 
35,000 at 1,000,000 cycles. Its endur- 
ance limit is 30,000 psi at 100,000,000 
cycles. Endurance limit can thus be 
defined as the highest stress that can 
be repeated indefinitely without fail- 
ure. Endurance ratio is the endurance 
limit divided by the tensile strength, 
and varies from about 0.18 to 0.60 
for different metals. 

The environment in which the metal 
lives and works markedly affects the 
fatigue strength. If gas or fluid in con- 
tact with the metal produces corro- 
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} Increasing number of cycles of variable stress loadings causes metal to rup- 
ture under smaller forces because of fatigue behavior. If A is the characteristic 
for a metal when it is in air, then B is its strength in corrosive fluid or atmosphere 


sive effects, the metal is torn down 
progressively, leaving less and less 
cross section to carry the load. This 
deteriorating influence, added to that 
of fatigue cracks, rapidly reduces the 


useful strength of corrodible materials. 
In Fig. 11, if A represents the fatigue 
characteristic of a metal in air, then 
B might represent its behavior when 
exposed to corrosive fluids. 


Temperature Effects 


For designer and user, the effects of 
high temperature boil down to these 
four factors: (1) Metal expands. (2) 
Loss of strength is marked. (3) The 
all-important action known as creep 
takes place. (4) Corrosion and oxida- 
tion are accelerated. Let’s look at 
these factors before detailing the kinds 
of metals that have been developed 
to resist high temperatures. 

Thermal Expansion. All metals expand 
as temperature rises, but (1) rate of 
expansion varies from metal to metal, 
and (2) for any one metal, rate var- 
ies from one temperature level to an- 
other. Coefficient of expansion meas- 
ures dimensional changes with tem- 
perature; it is expressed in parts of 
an inch per inch for any one dimen- 


Thermal expansion, |0°*% per F 
20 15 10 5 


sion. Fig. 12 compares coefficients of 
various metals at room conditions. 
Because the coefficient changes with 
temperature, it is customary to give 
values for different temperature ranges 
when specifying metal characteristics. 
Expansion as temperature rises pre- 
sents a problem because thermal stress 
may be set up. For example, consider 
Fig. 14, in which a metal bar just 
stays in place between immovable 
blocks at room temperature. If the bar 
is heated uniformly, it tends to ex- 
pand as indicated by the dotted lines. 
Of course, thermal expansion takes 
place in all directions, but since, in 
this case, cross section is small rela- 
tive to length we need consider only 
expansion parallel to the axis. 
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] Melting temperatures of metals vary widely, being relatively low for soft metals 
and high for hard ones. Coefficient of expansion is large for the softer metals 
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Being held rigid, however, the bar 
of the example cannot expand and 
compressive stress develops in the 
metal. The result is the same as if the 
bar, while free, had been heated to the 
given temperature and then com- 
pressed back to its original length. 
Compressive stress developed depends 
directly on amount of deformation 
or, with the bar restrained between 
blocks, on “prevented expansion.” 

Fig. 146 reveals further facts about 
thermal stresses. The bottom graph is 
an expansion-temperature curve like 
Fig. 13, while the upper is the metal’s 
stress-strain curve. The graphs share 
a common ordinate, the elongation 
axis for the lower curve being also 
the compression axis for the upper 
one. This comes about because bar 
length is held constant. 

Starting at zero temperature, stresses 
in the bar build up as it is heated. 
Upon cooling from any upper temper- 
ature, which has produced stresses 
within the metal’s elastic range, the 
bar returns to its original stress-free 
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] 4 Preventing a heated bar from expanding, A, creates thermal stress shown by 
graph. Heating beyond yield point, B, causes metal bar to take permanent set 


condition. Through the cycle of heat- 
ing and cooling, length has not 
changed because of the restraining 
action of the blocks; the cross-sec- 
tional dimensions increase with heat- 
ing and return to original conditions 
on cooling. Within this range, stress 
varies almost proportionally with tem- 
perature; the fact that the thermal- 
expansion curve is not quite a straight 
line causes a slight deviation. 

Equivalent Hot-Working. If heating 
continues to temperature B, the stress 
passes through the metal’s yield point 
and enters the ductile or malleable 
range. Perceptible growth in cross- 
sectional dimensions takes place al- 
though the blocks keep the bar length 
constant. It can be seen that this 
heating in the malleable range is 
equivalent to hot-working. 

As temperature continues to rise 
above B, rate of stress increase falls 
off until the metal’s ultimate strength 
is passed and subsequently the bar 
fractures. Around the region of ulti- 
mate strength, stress remains rela- 


tively constant with increasing tem- 
perature. Note that by raising temper- 
ature and preventing resulting expan- 
sion, we have produced in this metal 
bar the same sequence of stress and 
strain actions that would occur if bar 
were deformed at room temperature. 

Moreover, if the bar is heated to B, 
and cooled, stress increases to b and 
then decreases along line bO’ until it 
becomes zero, bar length remaining 
constant. Zero stress, however, is 
reached before original temperature is 
regained and continued cooling toward 
that point causes contraction below 
the bar’s original length. If the bar 
were clamped in the blocks so length 
would remain constant under any con- 
ditions, the bar would be under tensile 
stress after it cooled below the temper- 
ature corresponding to O’. All this 
results from subjecting the bar to 
temperatures high enough to produce 
stress in the malleable range and a 
consequent permanent set. 

Fig. 14 assumes that temperature 
variation does not alter the metal’s 
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16 Rupture strength at high temperatures depends on length of time stress is 
applied. Strength decreases rapidly with advancing time, increasing temperature 
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stress-strain characteristics and this is 
sometimes true. Usually temperature 
affects the yield strength, as in Fig. 15. 
From the strength standpoint, metal 
B seems more suitable for high-tem- 
perature work than A, although it 
shows only about two-thirds the low- 
temperature strength. 

The simplified example of the bar 
and blocks shows that temperature 
rise in metals causes expansion and 
that if expansion is restrained thermal 
stresses come into play. It cannot be- 
gin to show the complexities in actual 
machines, where metals with different 
coefficients of expansion must work 
side by side and where temperature dis- 
tribution is not uniform. Couple with 
this condition the fact that most al- 
loys for elevated temperatures show 
coefficients of expansion higher than 
common steels and you see one rea- 
son for high-temperature problems. 


WHAT ABOUT CREEP? 


It is safe to say that, in designing 
high-temperature equipment, the need 
for dealing with metals that undergo 
continuous slow deformation com- 
pletely changes design thinking and 
procedures. While the power engineer 
never comes face to face with this 
problem, it is important that he know 
the fundamentals so that he under- 
stands the limitations creep imposes. 

Creep. We have seen that, for many 
metals, yield strength at high tem- 
perature is less than at room temper- 
ature so an immediate effect that 
must be considered in high-tempera- 
ture design is loss of strength. Yield 
strength is, however, measured by 
short-time tests and if metals are not 
stressed beyond their elastic limits 
under such conditions, even at ele- 
vated temperature they generally show 


no permanent deformation. On the 
other hand, if stress acts continuously 
at high temperature, metal behaves 
in a plastic fashion, deforming slowly 
and continuously in direction of ap- 
plied force. 

Fig. 17 shows how one metal be- 
haves under tension at elevated tem- 
perature. When the constant stress 
is initially applied, the material elon- 
gates about 0.003 in. per in. But after 
800 hr the elongation has increased 
(at a decreasing rate of increase with 
time) to about 0.007 in. per in. Elon- 
gation then increases uniformly to 
0.009 in. per in. at 2400 hr. Rate of 
elongation increases again until frac- 
ture occurs at 4800 hr, with a total of 
0.019 in. Thus, as in the graph, creep 
divides into three stages, each defined 
by the rate of deformation with time. 
Amount of creep and shape of creep- 
time curve vary from metal to metal. 

Creep to Rupture. Fig. 16 shows the 
effect of time and temperature on 
rupture stress for one metal. At 1000 
F the short-time rupture strength is 
100,000 psi, but in six hours the metal 
fails at 90,000 psi, in 400 hr at 80,000, 
and in 10,000 hr at 72,000. 

It can be seen that plastic deforma- 
tion, or creep, introduces a new di- 
mension —time—into the designer’s 
problem. Thus in high-temperature 
work there are four factors — stress, 
strain, temperature and time — and for 
any one metal there is a fixed rela- 
tionship between them within which 
the designer must work. For example, 
if a given machine part has to with- 
stand a certain stress for a given 
number of hours without deforming 
more than a fixed amount, operating 
temperature cannot exceed a certain 
point. This 4-factor relationship ex- 
plains why, for instance, a given ma- 


terial operates at about 1600 F in an 
aircraft gas turbine with a life meas- 
ured in hundreds of hours, but only 
at, say, 1300 F in a land turbine in- 
tended to operate 100,000 hr. It is im- 
possible to overemphasize the import- 
ance of this time factor—it governs all 
high-temperature design. 

Design Curves. For the designer's 
convenience, test data plotted in Fig. 
16 and 17 are summarized for each 
temperature value in the form shown 
in Fig. 18. (These three charts are 
for different metals and not inter- 
related. They merely show the form 
in which the results are used.) In Fig. 
18 the upper stress-rupture curve is 
one of a family forming a plot like 
Fig. 16. The lower curves then define 
the related stresses and hours to pro- 
duce a given total deformation. The 
smaller the allowable deformation, the 
lower the stress must be for a given 
service life. 

In proportioning machine parts, the 
designer may select a certain per- 
centage of rupture strength after de- 
termining desired life. If use of the 
strength figure so obtained causes too 
great a deformation, he then tries 
the stress corresponding to the allow- 
able deformation. For example, as- 
sume a machine part has a life of 
1000 hr at 1200 F and is made of 
the metal whose creep characteristics 
are shown in Fig. 18. Safe working 
stress is taken as 60% of the rupture 
stress, but this particular part must 
not elongate more than 0.2%. In this 
case, safe working strength is 60% of 
34,000 psi, or 20,400 psi. Interpolating 
between the curves at 1000 hr gives a 
deformation of 0.4%, which is too 
much. To maintain deformation with- 
in allowable limits, working stress 
must be reduced to 17,000 psi. 
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17 When metal at constant high temperature first becomes ] 8 These curves describe creep characteristic of a metal at 


stressed it elongates at once, but as constant stress con- 
tinves to act, metal proceeds to ‘‘creep’’ until final failure ture they show a designer what working strengths to choose 
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High-Temperature Alloys 


Preceding pages outline the way 
metals behave under load and why 
special characteristics are needed for 
high-temperature service. To meet 
these needs, metallurgists have tried to 
develop alloys that retain their 
strength when heated, show low creep 
rates under continuous stress, and re- 
sist oxidation. The problem is infinitely 
complex, with many interlocking vari- 
ables. All we can hope to do in limited 
space is trace some of the paths leading 
to the so-called “superalloys” of today, 
and list their properties. 

Iron-Carbon Alloys. *To understand 
how relatively small proportions of al- 
loying ingredients produce large differ- 
ences in metal properties, let’s take au 
look at the alloys of iron and carbon. 
Pure iron, known as ferrite, is soft, but 
tough, ductile and malleable. The 
closest commercial approximation to 
pure iron is wrought iron, which is es- 
sentially ferrite with fibrous slag inclu- 
sions. Pure iron alloyed with relatively 
small quantities of carbon (less than 
about 1.7%) forms steel; with larger 
amounts of carbon it forms cast iron. 
The presence of iron-carbon com- 
pounds in various forms and amounts 
produces hardness in these metals. 
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In the molten state, the carbon of 
an iron-carbon alloy combines with 
some of the iron to form iron carbide 
(FeCs). What happens when this liquid 
solution solidifies and cools down to 
room temperature depends on the car- 
bon percentage. Metallurgists picture 
the changes that occur during the cool- 
ing of alloys of varying percentages by 
diagrams like Fig. 19, which is part of 
a complete iron-carbon chart. 

Austenite Formation. Fig. 19 shows 
that liquid solutions of iron and carbon 
begin to solidify or “freeze” at about 
2750 to 2600 F. Solid-solution crystals 
form and grow in the upper, lightly 
shaded area of the diagram. Like all 
solid solutions (see p 81) composition 
of these crystals is not fixed; concen- 
tration of iron and iron carbide varies 
from point to point. If cooling is slow 
enough, however, composition becomes 
uniform throughout, the proportions 
depending on the original percentage 
of iron and carbon. This solid solution 
of iron and iron carbide is austenite. 

What happens on further cooling 
depends on the percentage of carbon. 
Lower edges of the austenite region on 
the diagram define the temperatures at 
which austenite begins to decompose. 


It can be seen that this temperature 
falls as the carbon percentage increases 
to about 0.9, and then starts to rise. 
Also, when carbon is less than about 
0.9%, ferrite separates out of the 
austenite, whereas when carbon is 
higher than 0.9%, iron carbide sepa- 
rates out. This solid form of iron car- 
bide is cementite, harder than glass and 
almost as brittle. 

High-Carbon Alloy. Let’s trace cooling 
of an alloy containing 1.2% carbon. 
Following the dashed line on Fig. 19, 
we see that as the alloy cools austen- 
ite forms and then, as temperature 
drops further, decomposes. Iron car- 
bide separates out, which decreases 
concentration of iron carbide in re- 
maining austenite. This continues until 
the austenite shows a carbon percentage 
of about 0.9% and the temperature 
reaches about 1275 F. At this point we 
have a mixture of free cementite 
formed by austenite decomposition, 
and austenite having 0.9% carbon, 
known as the eutectoid alloy. 

On further cooling this remaining 
austenite breaks up into its constitu- 
ents, ferrite and cementite. This usually 
occurs in the form of fine crystals, 
combining in a laminated structure 


POWER * October 1947 


| Cooling 


known as pearlite, which is quite soft. 
At room temperature, then, the result- 
ing steel consists of about 95% pearlite 
and 5% of the extremely hard free ce- 
mentite. Higher carbon percentage pro- 
duces more cementite separation and 
hence harder steel. 

Low-Carbon Alloys. Looking again 
at Fig. 19, cooling of an alloy with 
about 0.9% carbon is seen to follow a 
simpler path, all austenite decompos- 
ing into pearlite. At carbon percentages 
less than 0.9, cooling path becomes 
more complex. In this range, the aus- 
tenite is high in iron so when it decom- 
poses ferrite separates out, increasing 
iron-carbide concentration of the re- 
mainder. Final structure of alloys with 
less than 0.9% carbon is thus free fer- 
rite and pearlite. 

The diagram shows another fact— 
ability of pure iron to exist in several 
forms, depending on temperature. Iron 
in austenite is gamma iron. That which 
separates out of austenite above 1400 F 
is beta iron, and that which separates 
at lower temperatures and exists at 
room temperatures is alpha iron. All 
three are ferrite and chemically the 
same; differences in their crystal struc- 
ture give different properties. 

Cooling of an 0.3% carbon alloy 
shows transformation of iron. Austen- 
ite starts to decompose at about 1500 F, 
with ferrite separating out and taking 
the beta form. As temperature falls, 
further separation occurs. The ferrite 
coming out above 1400 F is trans- 
formed from beta to alpha iron when 
temperature drops below this point and 
ferrite separating below 1400 F goes 
directly into alpha form. In a 0.6% 
alloy, no beta iron forms, since austen- 
ite does not begin to break up until 
temperature is below that for beta iron. 


HEAT TREATMENT 


The changes taking place in alloys 
during slow cooling occur in reverse 
order on heating. If, after a 1.2% iron- 
carbon alloy is made and cooled to 
room temperature, it is heated, nothing 
happens until about 1250 F is reached. 
At this point the ferrite and cementite, 
which are only mechanically combined 
in the pearlite, dissolve in each other to 
form austenite. Further temperature 
rise puts the free cementite back into 
solution and when temperature reaches 
about 1650 F, the steel is all in the 
austenitic form. 

Structure Changes. Fig. 20 pictures 
changes in nature and size of crystals 
of a 0.25% carbon steel on slow heating 
and cooling. Note that austenite grains 
grow in heating but do not get smaller 
in cooling. Also, temperatures at which 
changes occur (called critical points) 
differ between heating and cooling. 

So far we have considered only slow 
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HIGH-TEMPERATURE PROPERTIES 
OF VARIOUS ALLOYS 


IEE Superalloys — not normally heat-treated 
ZZZZ, Superalloys — normally heat-treated 
SSSS Superalloys — normally used as cast 
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heating and cooling, which gives time 
for the structural changes to occur. 
Rapid cooling such as results from 
quenching in water tends to arrest the 
changes at an intermediate point. For 
example, slowly cooled austenite de- 
composes to pearlite and ferrite or ce- 
mentite, but if quenched, decomposi- 
tion is stopped and a structure known 
as martensite results. It is harder than 
austenite and the heating and quench- 
ing that produces it is commonly re- 
ferred to as hardening. 

Austenite and intermediate forms 
such as martensite are unstable at low 
temperatures and if the molecules are 
given a little mobility by heating, even 
to temperatures below the critical 
point, decomposition will begin. It is 
thus possible to reduce the brittleness 
of hardened steel by heating, carefully 
controlled to produce further pearlite 
formation. This is known as témper- 
ing. Full heating to temperatures above 
the critical points and slow cooling, 
which produces complete decomposi- 
tion of austenite to pearlite and ferrite 
or cementite, is known as annealing. 

Although we have only scratched 


Temperature, F 


the surface of behavior of alloys, we 
can now see two of the main paths by 
which metallurgists effect control of 
metal structure and hence service char- 
acteristics: (1) adjusting percentage 
of alloying elements, and (2) heat 
treatment. 

We have seen that steel is an alloy 
of iron and carbon. If other elements 
are added, nickel for instance, we have 
an alloy steel. Usually several elements 
are added, each to produce a specific 
effect. Added elements may combine 
with iron or carbon by: (1) dissolving 
in both liquid and solid states of iron 
to be retained in solid solution at room 
temperature (2) combining with car- 
bon or iron carbide to form compounds 
(3) remaining undissolved, merely 
mixed with the steel. 

Most of the commonly used alloy 
steels contain relatively small percent- 
ages of the alloying elements. Effects 
of such additions are summarized as: 

Nickel enters into solid solution, 
lowering critical points to a marked 
degree. It tends to retard rate of grain 
growth at high temperatures, strength- 
ens ferrite, increases resistance to cor- 
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Alley nome Producer § ; Condition on which 
= mechanical ore 
reported opposi 
0.50 0.75 0.3 @.10-0.20/; Data on mechanical 
0.50 6.60 0.75 0.104) properties from 
146-8 1.00 06.50 0.07 Timken Digest 
16-8 Me 2.00 2.00 0.75 0.10 | of Steels 
16-8 1.00 0.50 | 0.70 0.07 
16-8 Ti 0.75 0.75 0.50 @.10 | Allegheny-Ludium data 
25-12 1.00 1.25 0.126 0.35 | Dote from Timken 
25-20 (17S 0.12 | Digest of Steels 
Inconel Internetional Mickel Co 6.25 0.25 0.09 
SUPERALLOYS — NORMALLY USED WITHOUT HEAT TREATMENT 
Universal-Cycleps Steel Co 125 680 650] 0.40 0.35 0.10 Hot-rolied and stress-reliened 
jot-worked disk, stress- 
Universal-Cyciops (end others) 1.25 (1.25 0.50] 0.40 0.35 0.30 { 
Universal-Cyclops Steel Co 0.60 2.25 0.60 1.00 0.30 | Anneoled 
Gomme colombium | Allegheny-Ludium Stee! Corp 4.00 1.00 1.00 | 4.00 0.40 | Annealed 
6254, Timken Roller Beering Co 6.00 1.50 0.75 0.15 0.09 | See footnotes 3 and 4 
SUPERALLOYS — NORMALLY HEAT-TREATED 
Allegheny-Ludivm Steel Corp 4.00 4.00 0.75 0.65 | 4.00 
Discaley Westinghouse Electric Corp 3.00 0.70 0.70 1.80 0.241 0.05 cooled— 
w-1537 Haynes Stellite—Universel-C 3.00 2.00 1.00 0.10-0.20 
my 3.00 2.00 1.00 0.12m | | Hot-wotked disk, stress 
5-590 Allegheny-Ludium Stee! Corp 4.00 4.00 0.75 0.65 | 4.00 quench 
Hastelley Haynes Stellite Co 17.00 4.00 0.10 
Hestelley 8 Haynes Steltive Co |28.00 
K-42-8 Westinghouse Electric Corp 0.70 0.70 2.2 0.05 
Refractaley 26 Westinghouse Electric Corp 3.00 0.70 0.70 2.8 
Inconel X International Nickel Co 0.50 0.40 | 1.00 2.50 
Talbot eltey International Nickel Co 0.40 0.60 | 0.60 0.25 0.25e| 0,50 | Ab cost 
Refractaley 70 Westinghouse Electric Corp 8.00 4.00 2.00 0.20 0.05 = 
$816 Allegheny-Ludium, Crucible Steel, 4.00 4.00 0.50 0.50 | 4.00 0.40 | Same os 5-590 
Universal-Cyclops As cast 
SUPERALLOYS — NORMALLY USED AS CAST 
Vitellivm (HS 21) Haynes Stellite Co—Austenal 6.00 @.20-0.30; As cast'° 
61 (HS 23) Haynes Stellite Co 0.40-0.50| As cast'® 
6059 (HS 27) Haynes Stellite Co 6.00 6.40-0.50} As cast'® 
472-19 (HS 30) Haynes Stellite Co 6.00 0.40-0.50} As cast’? 
Haynes Stellite Co 7.50 0.45-0.55) As cast’? 


GENERAL NOTES: The nomes given to various alloys are those commonly used; 
other designations are often applied by the makers and by organizations issuing 
codes and stondards. Producers are listed only where the alloy is exclusive with 
one or several makers. Compositions given are nominal; usually content of 
individual elements varies within a narrow range. Base of each alloy is indicated 
by the figures in white on a green background. For any one alloy a number of 
heat treatments can be employed to improve various properties; those listed are 


typical and indicate the condition of the metal used in determining the mechanical 
properties listed. Test results on similar specimens may yield substantially differ- 
ent results; values given are indicative only. 

To give a full picture of high-temperature properties, data over a wide range 
of temperatures are needed, but to meet space limitations, listing here is con- 
fined to the 1200 ond 1500 F levels, as being of most current interest. Creep 
data are reported for the relatively short time of 1000 hours because most tests 


rosion and fatigue failure, improves 
toughness. Value of nickel as an alloy- 
ing element is emphasized by addition 
of others, such as chromium. 

Chromium dissolves in both gamma 
and alpha iron, but combines with 
carbon to form an extremely hard car- 
bide. Chromium thus imparts hard- 
ness, and is universally used to improve 
resistance to corrosion and oxidation. 

Manganese is always added to steel, 
showing both direct and indirect bene- 
fits. It tends to tie up any sulphur that 
is present. It has only a mild tendency 
to combine with carbon and dissolves 
in ferrite, strengthening it. 

Tungsten dissolves in iron, and 
forms a carbide with cementite. As 
these complex carbides are extremely 
hard, they tend to improve retention 
of strength and hardness at high tem- 
perature. 
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Molybdenum also dissolves in iron, 
and forms carbides in the presence of 
carbon. Like tungsten, it improves hot 
strength and hardness, and reduces 
tendency to grain growth at high tem- 
perature. It finds wide use as a supple- 
mentary element. 

Silicon, present in all steels as a re- 
sult of manufacture, dissolves in gam- 
ma and alpha iron, and does not form 
carbides. 

These common alloying elements, 
and others less widely used because of 
relatively high cost, give plenty of 
scope to the metallurgist in tailor- 
making alloys for specific service con- 
ditions. At the same time, the very 
variety of possible combinations com- 
plicates the problem, since it is not 
possible to predict the effect of a com- 
bination of several alloying elements 
as easily and accurately as the effect of 


carbon percentage in an iron-carbon 
alloy. Thus trial and error plays a part. 

Conflicting requirements often fur- 
ther complicate devising a new alloy. 
A given combination must lend itself 
to economical manufacture and metal- 
lurgical control, be suitable for fabri- 
cation by a variety of commercial proc- 
esses, and meet service conditions that 
often call for contradictory qualities. 
Thus, a given combination producing 
needed service characteristics may have 
to be modified and some service-suit- 
ability sacrificed because of limitations 
in manufacture of the alloy or in its 
fabrication. Most alloys, therefore, 
represent compromises and often the 
difference between two compositions 
reflects differing views on importance 
of certain qualities. 

Economic factors also enter. Often 
desired qualities are most readily 
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ion, Short-time Short4ime 
strength—room temp strength—1200 F Creep-1200 F Creep —1500 F 
Modulus Stress to Stress for | Stresste Stress fer e 
7OF 70F | Bttimare 0.2% yield Elem yirimate 0.2% yield of rupture 1% creep | rupture 1% creep 
Alloy name to to to | strength, strength, % i *  elas- | 1200F  I500F in rate in in rate in 
600 F 1000F 1500F Fin. psi tie W000 be, 1000 hr, | 1000 hr, 1000 br, 
Corben—moly 64,100 32,500 28,100 15,100 56.0 
7.10 66 26,250 39.0 25,800 11,300 46.0 6,000 1,500 2 
18-8 10.38 82,500 30,500 61.5 43,000 11,000 «(37.0 11,500 3/500 
18-8 Me 25,000 7,000 
18-8 Ch 10.02 91,750 41,500 46.0 48,750 25,500 44.0 20,000 
18-8 Ti 9.5 30,000 56.0 29.0 | 46,100 22,800 25.0 
25-12 9.71 93,600 44,000 49.5 50,000 20,000 23.0 20,000 5,900 
25-20 9.64 87,400 36,000 $4.0 58,000 000 18,000 4,200 
Inconel 8.00 8.28 8.75 | 90,500 36,700 47.0 31.0 | 61,000 26,700 38.0 20.0 |30,000 12,000 
— SUPERALLOYS — NORMALLY USED WITHOUT HEAT TREATMENT 
65,000 30.0 33,000 27. 34,000 
jeved 
19-9 DL 9.31 9.78 10.01 | 105,250 $4000 34.0 57,875 37,900 35,000 26,000! 
19-9 140,000 115,000 19.0 
109,300 48,250 39.0 69,250 28,000 17.0 29,000 
Gemma columbium 108,000 37.0 36,000 11,000 
16-25-6 8.85 9.20 9.5? | 109,000? 52,0007 49% 32.5 | 90,000 75,000 17.9* 33,000 22,000 | 10,000 7,000 
16-25-69 120,000 100,000 20 
a SUPERALLOYS — NORMALLY HEAT-TREATED 
5.588" 8.38 8.65 9.34 140,000 80,000 5.0 29.0 | 81,350 57,750 18.1 18.6 32,000 25,000 | 10,400 9,500 
Discoley 9.10 9.50 145,000 106,000 19.0 104,000 91,000 16.6 50,000 48,500! 
W153 9.21 9.51 9.78 
8.70 9.10 9.77 42,000 35,000! | 13,500 12,000! 
5.590 7.60 8.00 8.307} 140,000 42,000 20 29.0 81,600 49,000° 27 16.0 33,000 | 40,000 34,000 | 15,000 14,000 
Hastelley 7.02 7.44 «8.07 | 81,200 50,800 «10.2 «24.5 | 67,200 15.56 66,000 10,700"? 
Hasteltoy 8 6.41 6.66 6.96 | 84,000 57,800 11.9 28.5 | 68,700 47 66,000 34,000 | 36,500" 10,000'' 
K-42-8 7.80 8.30 158,500 100,000 24.0 110,200 91,000 8.08 58,000 29,000 | 40,800 10,500 
Refractaloy-26 | 8.00 8.20 154,000 95,000 18.0¢ 135,500 94,000 14.06 $2,000 18,100 16, 100! 
Inconel X 7.90 8.20 9.06 | 167,000 102,000 21.0 31.0 | 120,000 79,000 11.0 23.0 |53,800 35,000 | 69,000 18,000 17,000 
Oe Talbot alloy 7.8 8.2 9.30 | 85,000 55,000 5.0 26.0 | 70,000 40,000 6.0 13,000 8=—- 12,000 
bs Refractaloy-70 | 7.80 8.3 8.90 |132,000 87,000 112,000 72,000 32,000 | 42,000 28,800' | 15,000 14,800! 
5.816 6.60 7.1 ‘7.70? | 159,000 68,0005 21.0 | 120,000 17.0 15.0 {68,000 33,000 | 50,500 41,000 | 19,000 17,000 
$.816 95,500 73,500 6.0 31.0 47,000 18,500 17,500 
_ SUPERALLOYS — NORMALLY USED AS CAST 
Vitoltivm 7.83 8.18 8.68 | 101,300 82,300 8.2 36.0 | 71,000 35,600 18.4 33.7 |44,000 33,000 | 44,200 14,200 
6 7.64 8.18 9.24 | 911,000 ‘200 | 82,900 40,700 15.6 33.5 [44,000 38,000 | 47,000 21,800 
6059 7.53 8.04 8.67 | 90; 65,200 12.7 28.0 | 48.900 35,000 3.8 27.0 [41,000 31,000 | 46,000 18,400 
472.19 7.70 7.91 8.42 | 96,900 81.100 10.0 27.0 | 59,900 37,600 6.3 27.5 |52,000 42,000 23,500 ts 
X-40 7.97 7.98 8.43 | 193,000 79,500 86 36.0 | 77,000 37,600 19.0 22.8 |56,000 46,500] 46,000 23,500 


have, of necessity, been short-time. In design work, short-time data are fre- 
quently extrapolated for longer service-life requirements. 

SPECIFIC NOTES: (1) Creep stresses so designated are those producing 1% total! 
deformation in 1000 hr rather than those producing a 1% secondary creep 
rate in 1000 hr. (2) Coefficient of expansion for 70 to 1400 F. (3) Properties so 
designated are for hot-rolled bar, solution-treated at 2150 F and water quenched. 


at 0.02% offset. (6) Elongation, % in 1 in. (7) Available also with higher carbon 
content. (8) Replaces S-495, (9) Used as cast alloy, same composition as wrought. 
(10) Some values obtained on specimens aged 50 hr at 1350 F. All precision-cast 
test specimens. (11) Values obtained on wrought specimen heat-treated for 30 
min at 2125 F, air cooled, aged 72 hr at 1700 F, air cooled. (12) Value obtained 
on a sand casting. (13) Values obtained from specimens taken across longitudinal 


anical 
li ffer- 


range 
} CON- 


yar (4) Solution-treated at 2150 F, cold worked, tempered at 1250 F. (5) Yield strength axis of 400-lb turbine disk forged from ingot made by continuous-casting process. 
- gained by adding relatively costly ele- taining strength at temperatures above mium to steel tends to lower the tem- 
1. ments. Usually the user must judge 750 F and showing relatively low creep perature at which austenite decom- 
* whether the gain in properties justifies rates. Carbon-molybdenum steel found poses into pearlite and either ferrite or 
y. extra cost. Higher cost per pound may wide use for power piping before the cementite. Familiar “stainless” steels 
lf be accompanied by higher cost of fab- war, for temperatures up to about 900 (roughly 18% chromium and 8% 
1- fication, further influencing the deci- F, as did chrome-moly in refineries. nickel) display an austenitic structure 
;- sion. Thus development and applica- Later evidence (p 93) indicates car- at room temperature as well as high 
« tion of specialized alloys follows no bon-moly was over-extended, but it resistance to corrosion and oxidation 
- single, simple path. Engineering judg- stands as predecessor of today’s alloys. at moderately elevated temperatures. 
mm ment enters at all stages, as the variety In prewar years a substantially dif- These alloys cannot be hardened by 
” of alloys in the table above indicates. ferent class of steels was developed, heat treatment nor does heating and 
ve Early development of alloys for which showed considerably better cooling materially affect the structure, 
t- high-temperature service centered to a strength and creep characteristics at a behavior markedly different from 
2. great extent on applications where high temperatures. When the demand that of ordinary carbon steels. 
ts strength was not a major criterion and came for these properties in super- A most important characteristic of 
, where resistance to oxidation was of chargers and jet engines, where cost many austenitic steels is their ability is 
he most importance. Chromium-nickel- was not a limiting consideration, these to work harden. Application of external ag 
um iron and nickel-base chromium alloys steels formed the basis for the first force, as in forging, rolling or drawing, 
oe give excellent results in such cases. group of so-called superalloys. Let’s deforms the crystal structure, setting 
Advent of higher temperatures in examine their characteristics briefly. up internal stresses. This energy locked 
- steam power plants and oil refineries Austenitic Alloys. Addition of fairly in the distorted crystal structure im- 
ly led to need for metals capable of re- large percentages of nickel and chro- proves strength. 
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If a work-hardened alloy is heated 
to a temperature high enough, re- 
crystallization occurs, that is, internal 
stresses resulting from prior deforma- 
tion are relieved and crystals return to 
the undeformed, or annealed, condi- 
tion. It can be seen that for successful 
high-temperature use, recrystallization 
temperature of such an alloy must be 
substantially above temperatures met 
in service. Addition of carefully bal- 
anced amounts of elements such as 
molybdenum and tungsten assures this. 

Stainless steels are often “stabilized” 
by addition of small amounts of tita- 
nium or columbium, which tend to pre- 
vent precipitation of chromium car- 
bides and resulting intergranular cor- 
rosion. In larger percentages, and with 
higher carbon content, they tend to 
form complex carbides and other 
phases, which, when dispersed through 
the structure and especially at grain 
boundaries, serve as mechanical “bar- 
riers,” restraining grain growth and 
loss of internal energy from working. 

Thus, growing out of the original 
stainless steels, and stainless steels 
stabilized with small amounts of tita- 
nium and columbium, we have a 
group of superalloys that are basically 
nickel-chromium-iron steels with rela- 
tively complex compositions often in- 
cluding substantial percentages of 
molybdenum, tungsten, titanium and 
columbium. As indicated in the table 
of compositions and properties, they 
are normally used without conven- 
tional heat treatment and depend al- 
most entirely upon work hardening for 
high-temperature strength. Work hard- 
ening of these superalloys usually takes 
place at temperatures somewhat below 
those met in forging and rolling. This 
action is thus often referred to as “hot- 
cold” work. 

Precipitation Hardening. Work hard- 
ening imposes limitations, since the 
forces required to work large pieces, 
such as rotors, may prove excessive 
for normal forging or rolling equip- 
ment. It may prove difficult to secure 
uniform distribution of hardness 
throughout irregular sections. Since 
machine operations normally follow 
working, machining is apt to be diffi- 
cult. There has thus been a parallel 
effort to develop alloys that can be 
hardened by heat treatment alone, or 
by a combination of working and 
aging. Alloys of this general type are 
grouped in the table. Note that Hastel- 
loy B and C are essentially prewar ma- 
terials with characteristics of this class. 

The principle of age hardening or, 
more accurately, precipitation harden- 
ing, is usually relied on to produce 
high-temperature strength in _ this 
group. In the iron-carbon alloys, we 
saw that solubility of carbon in iron 
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Alloy Name 
British alloys: 
R20 64.1 19.0 8614.0 
Rex 78 58.4 14.0 18.0 3.75 
54.3 13.0 130 10.0 2.00 
R22 54.8 25.0 14.5 
Nimonic 80 21.2 «74.2 
German alloys: 
V2A-ED 70.5 18.0 9.0 
Cromadur 68.3 12.0 
Vanidur 69.5 17.5 10.5 
Tinidur 52.0 40 3.0 
DVL 42 145 24,5 5.30 


TYPICAL EUROPEAN HIGH-TEMPERATURE ALLOYS 


Silicon 
Columbium 
Titanium 
Others 
Carbon 


0.80 860.30 1.70 0.14 

0.80 860.70 065 0.07 

2.50 0.80 1.00 3.00 0.40 
3.20 60.90 1.30 0.30 
0.56 60.47 2.44 0.63A1 0.04 

1.00 60.50 0.50 0.40 0.10 
18.00 0.70 (0.7V, 0.2N) 0.10 

0.30 0.60 1.0V 0.10 

0.80 860.80 2.30 0.10 

4.80 0.90 0.55 1.30 0.07 


depends on temperature. A somewhat 
similar mechanism is employed in pre- 
cipitation-hardening alloys. 

For example, the element titanium 
forms complex compounds which dis- 
play variable solubility. For a given 
percentage of titanium, there is a cer- 
tain temperature above which these 
compounds are soluble. If quenched or 
cooled rapidly enough from this tem- 
perature, they remain completely dis- 
solved. This solid-solution state is un- 
stable, and heating to a temperature 
below the solution temperature causes 
precipitation of these titanium com- 
pounds, which distribute themselves 
through the metal structure and in so 
doing increase strength and hardness. 
Time is required for completion of 
this action, hence the term “aging.” 

Precipitation-hardened alloys nor- 
mally receive solution treatment first; 
the alloy is heated to a temperature in 
the solid-solution range (1900-2400 F) 
and quenched or otherwise cooled. 
Hardening is then induced by exposure 
to a lower temperature (1200-1500 F) 
for a period ranging anywhere from 
one to several hundred hours. The 
hardening agent, or agents, are selected 
so aging temperature is near service 
temperature; if service temperature is 
much higher than aging temperature, 
overaging occurs in service, with con- 
sequent loss of hardness and strength. 

Basic structure into which the hard- 
ening agent precipitates is usually aus- 
tenitic. Various combinations of chro- 
mium, iron, nickel and cobalt may be 
employed, since all go into solid solu- 
tion. With a few exceptions in the 
nickel-base group, all these alloys con- 
tain relatively large percentages of 
chromium (13-20%) for corrosion and 
oxidation resistance. Relative percent- 
ages of iron, nickel and cobalt depend 
to a large extent on economic consider- 
ations, iron being relatively inexpensive 
and easy to introduce into the melt. A 
minimum of about 15-20% nickel is 
essential to produce the stronger aus- 


tenitic structure; higher percentages, 
tend to improve mechanical properties, 
as does cobalt, which appears to im- 
prove ductility and forgeability. Choice 
of hardening agents depends on many 
factors; titanium, columbium, tungs- 
ten and molybdenum are among ele- 
ments that may be used. 

Casting Alloys. The group of super- 
alloys normally heat treated before 
use are, in the main, designed to be 
wrought, although all can be cast. 
Third group of alloys in the table have 
characteristics leading to their use in 
cast form, normally without heat 
treatment. Percentage of cobalt is high 
(30-63%) and chromium content is 
essentially constant at 28%. Nickel 
content varies from 2 to 33%. Either 
molybdenum or tungsten is present in 
amounts ranging from 5 to 7.5%. Iron 
content is negligible, these being essen- 
tially nonferrous alloys. 

Metallurgy of this group is complex. 
Briefly, these alloys consist essentially 
of a variety of extremely hard complex 
compounds distributed in a metallic 
structure. This structure, while respon- 
sible for their excellent high-tempera- 
ture strength, particularly in respect 
to creep, makes working and machin- 
ing by normal methods extremely diffi- 
cult. Development of precision casting 
(see Power, July 1946, pp 95, 98) 
makes their use possible in cast form 
with little or no finishing. It is interest- 
ing note that, in general, cast alloys 
are superior to wrought alloys in re- 
sistance to creep. 

European Developments. The table 
above lists compositions of typical 
British and German high-temperature 
alloys. Evidence indicates that German 
alloys were, in general, inferior to U.S. 
and British, probably because increas- 
ing shortages of nickel, tungsten, 
molybdenum and finally of chromium 
made it necessary to abandon promis- 
ing approaches. This led to manganese 
steels such as Cromadur, and substitu- 
tion of vanadium, as in Vanidur. 
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High-Temperature Design 


High - temperature design involves 
not one but many problems. In a super- 
heater tube, for example, expansion 
and elongation due to creep can be 
allowed for with no great trouble, but 
loss of strength, as reflected in need for 
thicker tube walls, must receive con- 
sideration, as must oxidation and cor- 
rosion. In a turbine wheel, on the other 
hand, close clearances put a strict limit 
on creep, and fatigue is important. Be- 
cause stresses result largely from cen- 
trifugal force, heavier construction 
does not prove a satisfactory answer. 

In high-pressure piping, wall thick- 
ness can be increased within reasonable 
limits, but expansion presents a de- 
finite problem and any metal used 
needs to be adaptable to welding under 


field conditions. In high-temperature 
valves, differential expansion may work 
against tight seating. 

These examples illustrate some con- 
siderations in high-temperature design 
and how they may vary in importance 
from application to application. Recent 
experience with carbon-moly pressure 
piping further illustrates the inter-rela- 
tion of design factors. 

Carbon-moly found wide use before 
the war for temperatures up to 900 F 
because it combined good welding pro- 
perties with enough creep strength to 
permit holding wall thickness to rea- 
sonable limits. Failure near a weld in 
a line operated for 51 years at slightly 
above 900 F (1500 psi) led to discovery 
of graphite segregation caused by 


welding. Ductility was lost in the area 
of graphitization, and shock failure re- 
sulted. Examination revealed graphiti- 
zation in other parts of the same line 
and in other plants. Investigations in- 
dicated that it resulted from use of 
aluminum to deoxidize the steel, a nec- 
essary step in producing seamless pipe. 

Addition of chromium markedly re- 
duces rate of graphitization and today’s 
specifications for 900-950-F piping and 
valves usually call for ASTM A-280 
steel (0.50-0.70% chromium, 0.45- 
0.65% molybdenum and 0.10-0.20% 
carbon). Higher chromium content 
(0.80-1.10%) seems indicated for tem- 
peratures above 950 F, but welding 
properties of such an alloy are ques- 
tioned. Strict control of carbon content 


HOW INGENIOUS DESIGN MINIMIZES TEMPERATURE EFFECTS 


Vanes for whirling 

secondary air in 

clockwise direction 
A 


Turbulent 
mixing zone 


Gas to turbine 


Secondary 


\ 
‘Alloy shell 


22 Only inner lining of double turbine 
casing has to stand high temperature 


14 Cooling air blows against the first- 
Stage disk of this gas-turbine rotor 
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‘Heat insulation 


Lagging 


y] In gas-turbine combustion chamber, second- 


Ww Combustion Primory-air 
space 1 control louvers 

Primary air whirling in 

counterclockwise rotation 


ary air holds flame-tube temperature down 


routing of gas. 

flow in this closed-cycle 
val air heater reduces amount of __ 


2 
a 


‘High- Ordinary 


Sheet iron 
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--Disks and stub shaft 
flash-butt-welded 


integral with disk 


_---Heat-resistant 
outer ring 


---Low-alloy 
high- strength 
steel disk 


Disks may be forged or rolled 


Precision casting makes super- 
charger blade of high-tempera- 
ture alloy impractical to machine 


Composite turbine-disk construction 
puts high-temperature alloy at rim, 
high-strength alloy at center, as needed 


Large rotors, impractical to forge y] 
of high-temperature alloys, may be 
built up of flash-butt-welded elements 


Combustion chambers 


Section of a gas- Comprecset -. 
turbine rotor and 34 

casing shows the radi- m= \ 

al pins used to pro- = 

vide for differential ZA A 


expansion between the \-=-=-Supporting struts -“-----~- 
diaphragms and casing. 


Rotor is built up of 


disks made from cross- 
rolled plate, welded 
circumferentially, as 
indicated in drawing 


3 In-line gas-turbine design is mounted to allow 

for expansion yet maintain alignment. The end 
struts can deflect axially, side struts laterally. 
Note expansion joints at each combustion chamber 


and revised welding techniques seem 
necessary when the next temperature 
advance calls for such alloys. 

In working out the high-temperature 
problems of gas turbines and jet en- 
gines, designers follow two main lines 
of attack. They first seek to reduce tem- 
perature load on the metals by, for 
example, air cooling, Fig. 23 and 24. 
As a corollary, they design to cut the 
amount of high-temperature alloy re- 
quired, as in double turbine casing of 
Fig. 22 and gas-flow circuit of closed- 
cycle gas-turbine air heater, Fig. 25. 

The second line of attack lies in 
adapting design to take full advantage 
of the particular abilities of the high- 
temperature alloys and to minimize the 
effects of their definite limitations. A 
typical example is the composite gas- 
turbine disk shown schematically in 
Fig. 26. The rim, of high-temperature 
alloy, is welded to the forged central 
section of low-alloy high-strength steel 
suitable for operation below about 
700 F. Exhaustive testing indicates no 
difficulty from thermal expansion. A 
recently developed continuous-casting 
process offers the possibility of making 
an electric ingot having a low-alloy 
core, with a high - temperature - alloy 
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outer layer molecularly bonded to it. 
From such an ingot, a composite wheel 
could be forged directly. 

The difficulty of making large forg- 
ings of high - temperature alloys has 
been mentioned. This has led to a 
variety of designs utilizing built-up 
constructions, with rolled or forged ele- 
ments welded together, Fig. 27, 29. 

Precision casting, as widely used for 
supercharger and gas-turbine blades 
and buckets, Fig. 28, offers a potent 
means of using high - strength alloys 
whose nature makes extensive work- 
ing or machining impracticable. With 
further development in metallurgical 
control of such casting operations, it 
seems likely that qualities of cast al- 
loys will be more fully appreciated as 
service temperatures approach levels at 
which metals are commonly wrought. 

Both total and differential expan- 
sions pose severe problems at high 
temperatures. Fig. 29 shows one fea- 
ture of “heat-elastic” construction em- 
ployed in a marine gas turbine. Use of 
radial pins maintains alignment while 
allowing differential expansion between 
diaphragms and casing. Another exam- 
ple of taking care of expansion while 
maintaining alignment is illustrated in 


Fig. 30, where an “in-line” gas turbine 
is supported on a system of struts. End 
struts deflect to take axial expansion, 
while side struts deflect for lateral ex- 
pansion. 

These examples, while representing 
only a few of the many design devices 
developed by engineering ingenuity, 
serve to show that the task of success- 
fully utilizing high temperatures lies as 
much with the engineer as with the 
metallurgist. They round out the pic- 
ture of a problem so complex that each 
small step forward represents a tre- 
mendous achievement. 
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Joseph P Flynn (standing) checks daily log sheet where 
traffic conditions and CO content are entered hourly 


‘> THE NEWLY ELECTED NATIONAL PRESIDENT of National Asso- 


ciation of Power Engineers, Joseph P Flynn, is also senior 
supervisor of ventilating and control equipment for the Hol- 
land Tunnel. He directs the vast network of services that keep 
this large utility functioning smoothly. The tunnel contains 
the longest pair of vehicular tubes in the world, one for east- 
bound traffic under the Hudson River, and the other for west- 
hound. The Port of New York Authority operates it. 

Handling more than 40,000 vehicles a day, the tubes re- 
quire huge quantities of fresh air to displace exhaust fumes 
and keep carbon-monoxide percentage in the tunnel air well 
within a safe concentration. Sensitive recording instruments 
in the main control room give a continuous picture of carbon- 
monoxide content, detecting and registering the increase from 
tunnel entrance to exit. Upper limit is 4 parts of CO in 
10,000 parts of tunnel air although normal operation main- 
tains concentration at about 2 parts in 10,000. 

This system requires not only air supply and discharge 
equipment to carry normal load but enough reserve capacity 
to take care of breakdowns and the extra load from infre- 
quent vehicle fires. Ventilation is by transverse distribution 
to produce an air change every 114 minutes. Normal ventila- 
tion requires 3.760,000 cfm of fresh air. 

Handling equipment consists of 42 blowers and 42 exhaust 
fans, from 85.000 to 230.000 cfm capacity. Fans are driven 
by variable-speed motors, from 25 to 185 hp each, with total 
installed capacity of 6000 hp. Power supply consists of three 
13.200-v feeders from the New York side, as well as three 
from the Jersey side. Each feeder comes from a different 
point on the utility system to minimize danger of complete 
power interruption. Air-cooled transformers. 13,000 ‘2300/ 
440 v, feed the power-distribution system. 

\n elaborate system of signals, alarms. lighting and drain- 
age keeps traffic moving swiftly and efficiently. Nerve center 
is the supervisory room in the New York administration 
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POWER PERSONALITY 


Three good reasons why he achieved his goals are con- 
stant study of power engineering through night school 
and correspondence courses, 20 years of progress with 
one organization, and loyal service in NAPE activities 


JOSEPH FLYNN 


Supervisor of Ventilating and Control Equip- 
ment of Holland Tunnel, President of NAPE 


building. Through remote control one man operates the entire 
ventilating system. He communicates by telephone with 
patrolmen along the tunnel walkway. Over an alarm system 
each patrolman can signal this operator of a traffic tieup or 
fire that requires emergency trucks stationed at each tunnel 
mouth. If supervisory control fails, attendants at unit control 
stations in each fan house operate ventilating equipment. 


EARLY ACHIEVEMENTS 


Born and raised in Elizabeth, N. J., Joe received his early 
education at St. Patrick’s Parochial School. He acquired 
advanced education in power engineering through night 
school, home study and correspondence courses. 

Starting as a wiper in Du Pont’s Haskell power plant, he 
furthered his knowledge of steam, electric and hydraulic 
pumping equipment, refrigeration, boiler operation and main- 
tenance. From 1913 to 1926 his positions ranged from switch- 
board operator with Public Service Corp of N. J. to chief 
engineer with Bethlehem Steel Co at Elizabeth. In 1927 he 
was appointed to the operating staff of Holland Tunnel, where 
he was later promoted to the position he now holds. 

Joe has been active in NAPE affairs since 1917 when he 
joined Elizabeth Chapter 14 and became chairman of the 
educational committee. In 1920 he was elected chapter 
president. The next year, as state educational chairman, he 
advocated and supervised the adoption of power-plant engi- 
neering courses in night and vocational schools in Elizabeth 
and Newark. He was elected state president in 1925, and 
later was drafted as state secretary to carry on his good work. 

In the National Association, Flynn started his career in 
1919 as a delegate. Through succeeding years to 1927, he 
attended all conventions as a delegate. In 1923 and ’24 he 
was elected national trustee of the life and accident division. 
and became chairman of the group. Later, elected national 
conductor, and then appointed as special U. S. deputy and 
national trustee, Joe continued to round out his NAPE work 
until 1946 when he was elected national vice-president. 

Besides his engineering activities, Flynn is a director of 
Homeland Building and Loan Association, of Elizabeth, and 
is chairman of the advancement committee of the Eastern 
division, Union Council, Boy Scouts of America. 
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The Public Utilities are 


During the past year well over sixty per cent 
of all Riley Sales were to public utility plants. 
This is definite proof that the public utilities are 
also swinging to Riley Steam Generating Units. 


The following public utilities 


have recently ordered 


Riley Steam Generating Units all 


Utah Power & Light Co., Provo, Utah 
1—450,000 Ibs./hr. 


Arkansas Power & Light Co., Cecil Lynch Plant 
1—650,000 lbs./hr. 


Houston Lighting & Power Co., Greens Bayou Sta. 
2—675,000 Ibs./hr. 


Houston Lighting & Power Co., West Junction Sta. 
1—675,000 Ibs./hr. 


City of Los Angeles, Calif., Harbor Steam Plant 
3—825,000 Ibs./hr. 

Potomac Edison Co., Riverton, Va. 
1—350,000 Ibs./hr. 


Public Service Co. of Ind., Dresser Station 
1—300,000 Ibs./hr. 


Public Service Co. of Ind., Edwardsport, Ind. 
2—400,000 Ibs./hr. 


Public Service Co. of Ind., Noblesville, Ind. 
3—300,000 Ibs./hr. 


Mississippi Power Co., Hattiesburg, Miss. 
3—230,000 Ibs./hr. 


Union Electric Co. of Mo., St. Lou's, Mo. 
3—310,000 Ibs./hr. 


Ohio Edison Co., Mad River Station 
1—250,000 Ibs./hr. 


New Orleans Public Service Co., Market St. 
1—330,000 Ibs./hr. 


Gulf Power Co., Pensacola, Fla. 
2—230,000 Ibs./hr. 

Iowa-Illinois Gas & Electric Co., Davenport, lowa 
2—250,000 Ibs./hr. 


Central Illinois Light Co., Peoria, Ill. Central Illinois Light Co., E. Peoria, Ill. 
1—300,000 Ibs./hr. 2—300,000 Ibs./hr. Riley Units 
Southwestern Public Service Co., Borger, Texas 925 lbs. pressure 
1—330,000 Ibs./hr. 900°F. steam temperature 


S. Carolina Power Co., Charleston, S. C. 
1—230,000 Ibs./hr. In addition to the above two units, Central Illinois 


Light Company has installed two additional units at 
Peoria and has just ordered a unit for Springfield. 


STOKER CORPORATION, WORCESTER, MASS. 
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Houston Lighting and Power 
Company has ordered seven Riley 
Units having a capacity of 3,195,000 
pounds of steam per hour. The last 
three units ordered have a capacity 
of 675,000 lbs./hr. each. 


Houston L‘ghting and Power Co. 
West Junction Station 
Houston, Texas 

400,000 Ibs./hr. 

1000 Ibs. pressure 

905°F. steam temperature 


Mississippi Power Company, a Common- 
ealth and Southern Corporation property, 
has ordered three Riley Units. Common- 
ealth and Southern Corporation has also es! YA 
ordered two duplicate units for Gulf Power j 
ompany and one unit for South Carolina | . 
Power Co. 
Mississippi Power Company 
Plant Eaton 
Hattiesburg, Miss. 
230,000 Ibs./hr. 
905°F. steam temperature Va 


A survey of your power plant by a consulting engineer will possibly show ways of making surprisingly large savings in power Gosts 
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Between meetings delegates gather in the Public Garden at statue of George Washington for the official photograph 


Power Engineers Convene Boston 


Newly elected vice-president Clifton 
R Harding, Lowell, Mass. Chapter 17 


Narionat Association of Power En- 
gineers held its 64th annual convention 
and National Power Show at the Statler 
Hotel, Boston, August 25 to 29. Attend- 
ing were about 206 delegates, over 2000 
visitors and 330 manufacturers’ repre- 
sentatives. 

First session, called to order by 
Thomas A Ray, past president, New 
England States Association of Power 
Engineers, featured addresses by John 
B Hynes, mayor of Boston; George E 
Wills, national president of NAPE; 
Michael T Kelleher, president of Boston 
Chamber of Commerce; Joseph P 
Flynn, national vice-president. In addi- 
tion to the usual association reports, 
there was a well-rounded program of 
educational movies and lectures: 
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Delegates from regional NAPE chapters streamline business 


meetings to provide more time to attend the engineering ses- 
sions and the National Power Show. New officers are elected 


Moving Pictures. The movies shown 
were: “Hack Saws and How to Use 
Them” and “Machine Knives in In- 
dustry,” by Simonds Saw & Steel Co; 
“Selectomatic,” a story of elevator con- 
trols by Westinghouse Electric Corp; 
“W aterFOG—Master of Fire,” by Rock- 
wood Sprinkler Co; “The Inside Story,” 
by Socony Vacuum Oil Co. 

Lectures. Papers presented were: 
“The Research Program of the Ameri- 
can Society of Heating & Ventilating 
Engineers as It Applies to Power Engi- 
neers,” by Cyril Tasker, director of 
research, ASH&VE; “The Coal-Burning 
Gas Turbine for Locomotive Service,” 
by John I Yellott, director of research, 
Locomotive Development Committee, 
Bituminous Coal Research Inc; “What 
the Design Engineer Thinks About,” by 
W P Saunier, design engineer, Jackson 
& Moreland; “Maintenance of 85% 
Magnesia Insulation,” by U W Smith, 
general manager, Magnesia Insulation 
Manufacturers’ Association; “Safety 
Features of the Mystic Station,” Boston 
Edison Co, by W A Coolidge, safety 
engineer. 

Exhibits. The National Power Show, 
held in conjunction with the convention, 
was without question the best in many 
years. Representatives from 77 com- 
panies, on hand to explain the use of 
their products, were kept busy because 
the show was crowded from the time 
the doors opened until they closed at 
night. 


Daily News Sheet. Reviving a prac- 
tice instituted by Power many years 
ago, the National Engineer published 
a daily news sheet, which they called the 
Boston Convention Daily, to record the 
delegates’ comings and goings, both 
official and unofficial. The editors un- 
covered a few skeletons that could stand 
a little harmless rattling and kept 
everyone informed as business meetings 
divulged their secrets. Sad part was 
that the Daily could not be delivered to 
individual rooms, according to Statler 
Hotel service, and delegates had to 
appear in public before discovering 
whether they were on the receiving end 
of a joke that day. 

Election of Officers. At the final 
business session Joseph P Flynn, Eliza- 
beth, N. J. Chapter 14 (see page 95) 
was elected president for the year 1947- 
48. Elected as vice-president for the 
same term was Clifton R Harding, 
master mechanic, power plant, Ports- 
mouth Naval Ship Yard, Portsmouth, 
N. H., and member of Lowell, Mass. 
Chapter 17. Mr Harding is a past 
president of Lowell Chapter, and New 
England States Association, NAPE. He 
was a national trustee for four years. 
and is a member of the board of di- 
rectors. Officers reelected for another 
year are: secretary, A F Thompson. 
Chicago, IIll.; treasurer, Harry J Harp. 
Philadelphia, Pa. Next year’s conven- 
tion will be held on August 23, 1948, 
in St. Paul, Minnesota. 
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Keep Cooling Systems Clean 


If scale, slime or silt adheres to transfer surfaces heat flow 


is choked and machine output lowered. Here are remedies to 


fit each kind of trouble and put your equipment in good shape 


By B F HEYE, Central Power & Light Co 


> To INCREASE YOUR PROFITS, maintain 
a clean cooling system. Not only does 
it reduce other forms of maintenance 
and the amount of power required, but 
it also increases plant capacity. In com- 
parison to the savings effected, chemical 
cost and time consumed in daily treat- 
ment are low. 

Keeping a cooling system clean in- 
volves the control of only two items: 

1. Suspended matter. 

2. Bicarbonates of calcium and mag- 
nesium. 

Suspended matter consists of silt, 
slimes, bacteria and organic growths. 
Water added to a cooling system should 
be as free of silt as possible. From time 
to time the system should be flushed of 
smal] accumulations. 

Sterilization. Slimes, bacteria and 
organic growths are easily controlled. 
Chemicals most widely used for this 
purpose are sodium pentachlorphenate, 
copper salts, chlorine, chloramines and 
potassium permanganate. 

Sodium pentachlorphenate is the so- 
dium salt of a chlorinated phenol and 
is stable in alkaline waters. Good con- 
trol can be had with 20 to 30 ppm. 

Copper sulphate is the commonest 
copper salt used for slime, bacteria and 
organic-growth control. The dosage re- 
quired varies from 0.05 to 10.0 ppm, 
depending on the type of organism in 
the cooling system. The safe (limiting) 
dosage for fish varies from 0.14 to 2.0 
ppm. Copper salts are very corrosive to 
iron and steel, and are ineffective in 
alkaline waters because they precipitate 
as copper hydroxide. 

Chlorine is highly toxic to bacteria, 
algae and slimes. Because chlorine acts 
on dead and dormant oxidizing matter, 
as well as upon living organisms, a 
certain amount known as chlorine de- 
mand must be supplied before a re- 
sidual available as an algaecide or 
bactericide, can be maintained. A resid- 
ual of 0.5 ppm assures destruction of 
most microorganisms. 

Chlorine may be administered as 
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calcium hypochlorite, or as gas from a 
cylinder of the liquid. 

Frequency of chlorination depends 
upon water temperature, season of the 
year, amount of wind, location of the 
cooling system, and other factors. 
Some systems require only a few min- 
utes treatment per week. Usually 
three one-hour applications a week, 


holding a residual of 0.5 ppm, main- 
tains a cooling system in excellent 
condition. Some operators find it more 
profitable to chlorinate for several 
hours at a time with chlorine residual 
content of 1.0 ppm to get a kill, and 
then to cease chlorination unti] slimes, 
or organic growths, appear. My pref- 
erence is for short chlorinating periods 
daily, because slime growths on heat- 
ing surfaces are often difficult to find 
unless the system is shut down. These 
interfere materially with heat transfer. 

Chloramines are obtained when chlo- 
rine and ammonia are fed in correct 
proportions, Depending upon the water 
pll, monchloramine, dichloramine of 


ALGAE GROWTH, SLIME AND SILT soon accumulate to such an extent that the 


passages for water distribution in cooling towers are blocked and flow diverted 
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trichloramine are formed. The chlora- 
mines are unstable in high concentra- 
tion, but are very reactive and toxic to 
microorganisms in small concentra- 
tions. Chloramines are rarely used in 
cooling-water systems. 

Scale Prevention. Scale can be pre- 
vented by using zeolite-treated waters, 
sodium hexametaphosphate, inorganic 
and organic colloids, and sulphuric 
acid. 

Sodium hexametaphosphate and the 
colloids hold carbonates and bicarbon- 
ates in solution at high concentrations, 
so long as the temperature remains 
under 120 F. The sodium hexameta- 
phosphate concentration usually car- 
ried is from 3 to 5 ppm. 

Tetraphosphoglucosate, a mildly acid 
phosphate colloid, forms suspensoids 
with heavy metals, prevents precipita- 
tion, and stabilizes supersaturated solu- 
tions. It is a film-type corrosion in- 
hibitor. 

Bicarbonates. Control of calcium 
and magnesium carbonate with sul- 
phurie acid is economical. The acid 
is added in such amounts that the 
carhonates and bicarbonates are re- 
duced in quantity to their solubility 
factor at operating temperatures, 
namely 20 to 30 ppm. The water still 
remains alkaline. 


The acid that is added is neutralized 
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IRON BACTERIA form flocculent masses that build up on 
the cooling surfaces to interfere with heat transfer 


by the alkaline carbonates and, like- 
wise, these carbonates have been 
changed to highly soluble calcium and 
magnesium sulphate with the liberation 
of free carbon dioxide. The latter 
lowers the water’s pH value temporarily 
but aeration soon liberates the gas. 

If a system is slightly scaled good 
practice reduces the carbonate content 
to 10 ppm until it is clean, and then 
maintains it at 20 to 30 ppm. A sys- 
tem can be kept clean by holding the 
carbonates at this figure daily. 

Removing Scale. On a badly scaled 
system hold the water slightly acid 
(200 ppm) from one to several days— 
depending on how much scale is pres- 
ent. As soon as the scale is removed, 
maintain 20 to 30 ppm carbonate con- 
tent. Run on the acid side no longer 
than necessary because after scale is 
removed the acid attacks the metal. 

Adding 40 to 60 ppm of organic 
chromates, or 100 ppm of inorganic, 
gives metal protection with pH values 
as low as 5.8, which is considerably on 
the acid side. In acidulating waters 


for scale removal, a 1% solution of 
sulphuric acid gives good results in a 
short time. 

While maintaining a 20 to 30 ppm 
alkalinity in the cooling water prevents 
scale, as well as slowly dissolving ex- 
isting deposits, corrosion of the metal 


CORROSIVE ATTACK on brass tubes after six months’ 
service with sea water. Samples from Corpus Christi, Tex. 


must be considered. Some waters have 
a pH value below 7.0 even though the 
alkalinity is 20 to 30 ppm. 

Never treat cooling-system water in 
such a way that a pH value below 7.0 
is maintained for any considerable 
time, regardless of the alkalinity. Re- 
sults are excellent if the alkalinity is 
reduced to a point where the water 
has a pH value of 7.3 after the free 
carbon dioxide is liberated by adding 
sulphuric acid. If desired, this treat- 
ment can be regulated entirely by 
observing and maintaining the water 
at a pH value of 7.3. Even though the 
treatment is controlled by alkalinity 
titration, the value at which the alka- 
linity is maintained must correspond to 
a pH value of 7.3. 

One quart of sulphuric acid reduces 
alkalinity by 468,175 ppm. The neces- 
sary quantity, in quarts, can be esti- 
mated by multiplying the water 
capacity by the desired reduction in 
alkalinity and dividing this figure by 
468,175. 

Despite the fact that some operators 
question the advisability of acid control, 
a number of plants have used this form 
of treatment for years with good re- 
sults, and with no more corrosion than 
is ordinarily encountered in concen- 
trated mineral solutions. 

Photo on facing page shows tube con- 
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dition in steam surface condenser after 
16 years of this type treatment without 
adding any inhibitors. Mineral con- 
centration has been maintained as sug- 
gested previously. No evidence of scale 
deposits, or corrosion of the tubes or 
cast-iron water box is apparent. 

Regardless of what process is used 
for minimizing scale the use of chro- 
mates for corrosion control is highly 
recommended, because air saturation 
and concentrated minerals make a 
strong corrosive media. 

Natural waters, which become highly 
concentrated with minerals, as in cool- 
ing systems, are extremely corrosive, 
and a small percent of the water should 
be continually discharged to waste. 


RECOMMENDED PRACTICES 


1. How to maintain clean systems: 

Keep alkalinity of the cooling water 
at 20 to 30 ppm or pH of 7.3, or both. 

2. How to clean up systems that are 
slightly scaled: 

Keep alkalinity of the cooling water 
at 10 ppm until system is clean and 
then operate at 20 to 30 ppm alkalinity, 
or pH of 7.3, or both. 

3. How to clean up systems that are 
badly scaled: 

Operate with slightly acid water one 
to several days, depending on how much 
scale is present, then about ten days 
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AFTER 16 YEARS of sulphuric-acid treatment these brass tubes, rolled in Muntz- 


metal tube sheets, and cast-iron water box show neither corrosion nor scale 


at 10 ppm alkalinity. Continue to 
operate with the water at 20 to 30 ppm 
alkalinity, or pH of 7.3, or both. Do 
not operate on the acid side longer than 
absolutely necessary. Use organic 
chromates with the acid treatment if 
possible. 

A simple way to determine whether 
water is on the acid side is to add six 
drops of methyl orange to a sample 
(about 50 cc). If resultant color is 
light to reddish pink, the water is acid. 
If the color is orange, it is neutral, and 
if yellow, it is alkaline. 

4. Sterilize the cooling water daily 
with chlorine, being careful to main- 
tain 0.5 ppm residual for one-half hour. 
At times it may be possible to reduce 
this frequency of treatment to twice or 
possibly once a week. 


APPLYING CHEMICALS 


1. Chlorination. 

A. Using calcium hypochlorite. 

This material is sold under various 
trade names, such as H T H, Pittchlor 
Perchloron, etc. It usually comes in 
334 and 5-lb cans, and 100-lb drums, 
and yields 70% available chlorine. In 
applying calcium hypochlorite add 
enough to obtain a residual chlorine 
content of 0.5 ppm. Add it to the water 
in such a way that it mixes thoroughly 
before the circulating pump picks it up. 
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TEMPERATURE influences the rate at 

which metals are dissolved in water 


Relative depth of penetration 


Often the granules can be sprinkled 
through the cooling basin. 

B. Using liquid chlorine. 

Chlorine can be purchased as a 
liquid in containers of 50, 100, 150 and 
2000 lb. Its pressure corresponds to 
the temperature. At about 80 F, the 
pressure is 80 psi. If discharge is from 
the top, chlorine gas is obtained; if 
from the bottom, liquid is obtained. 
The gas is always used for treating 
cooling water. 

As chlorine is drawn off, the liquid 
temperature falls; if liberated too 
freely, the liquid freezes. 

Apply chlorine as follows: 

Insert a fiber washer with a 3/32-in. 
orifice in the coupling half of a 34-in. 
pipe union and attach to the cylinder 
outlet. Screw a short nipple into the 
union, and attach a cross fitting so two 
of its remaining outlets stand vertically. 
On the top outlet, screw a 0- to 30-psi 
pressure gage with a stopcock. On the 
bottom outlet, screw in a_ petcock, 
whose purpose is to release the pressure 
after chlorinating, and break the vac- 
uum formed on cooling, to prevent 
water being drawn up into the tubing. 
Be sure petcock is closed during chlo- 
rination, and open the rest of the time. 

To the other outlet screw a nipple 
and attach synthetic hose or pipe long 
enough to reach inside tower basin. 
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Starting 6 in. from the basin end 
drill 1/16 in. holes 6 in. apart through 
one side wall of the hose for a suitable 
distance. Blow air through the hose 
to remove loose material. Now stop 
up the open end securely with a fiber 
or wood plug. Attach sufficient weight 
to keep this length of the hose sub- 
merged during chlorination, and stretch 
it out in the basin to obtain best mix- 
ture of chlorine gas and water. Do not 
allow free chlorine to escape at water 
surface. 

After the apparatus is fabricated, and 
all joints made up tight, close the 
petcock on the bottom of the cross, and 
open the cylinder valve just enough to 
feed chlorine as fast as it can be 
absorbed. Eight minutes later, check 
for residual chlorine with a comparator. 
Adjust the feed until a residual of 0.5 
ppm is obtained. Continue chlorination 
for 15 to 30 min. Frequency of appli- 
cation depends on the amount of slime, 
algae and other organic growths pres- 
ent. After chlorination, close the tank- 
valve and open the petcock (or valve) 
on bottom of cross. 

2. Acid Treatment. 

A technical grade, 66 deg Baume, 
sulphuric acid can be purchased in 
4200-gal tank cars and 50-gal drums. 
Weight is 15.3 lb per gal. 
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INTRODUCING CHLORINE can sterilize the water in a cooling system, as at A. 
Acid can be fed to cooling-tower basin directly from a shipping container, at B. 


If a drum is bought, lay it down in 
a cool place with the bung up. Loosen 
the bung cap for a breathing action. 
Application is usually effected by add- 
ing the acid to the cooling-tower basin 
in such a manner that water and acid 
mix thoroughly before the liquid 
reaches the circulating pump. 

Remove the bung cap and drill two 
holes in it, which 34-in. pipe will just 


pass through. In one hole braze a 
short %4-in. nipple so it is just flush 
with the inside of the bung. To the 
nipple outlet screw a 14-in. T in which 
an ordinary automobile-tire valve stem 
has been brazed. Into the side T-outlet 
screw a petcock. 

Now secure a piece of %%-in. pipe, 
threaded on one end and long enough 
to reach within 1 in. of bottom of 
barrel (lying on its side with bung up) 
with the threaded end sticking out far 
enough to attach a connection. Braze 
the pipe to the bung cap in this posi- 
tion. Screw an L on the threaded end 
of the pipe and a short nipple into the 
other end of the L. 

Clamp on a synthetic hose that is 
long enough to reach into the pond, 
where good mixing will occur. Anchor 
the discharge end above the level of 
the barrel so the acid will not siphon 
from it. Move the barrel as near the 
point of application as possible and 
mount it at about the same level as the 
cooling-tower basin. 

With a tire pump connected to the 
valve stem, force a little acid from the 
drum with a slight air pressure. After 
waiting a short time for the acid to mix 
with the water throughout the circu- 
lating system, make a titration check 
to determine whether enough has been 
applied. If more is required, duplicate 
the procedure. When sufficient acid is 
added, remove tire pump, release air 
pressure in drum by opening petcock. 

[Epiror’s Note: Emptying barrels 
with air pressure is dangerous because 
there is no way of determining how 
much pressure the container will safely 
withstand. Be extremely careful.] 


SAFETY MEASURES FOR COOLING SYSTEM WORKERS 


1. When working on chlorine and 
acid drums, stand on the windward side. 

2. If sulphuric acid gets on your skin 
or in your eyes, flush with large quan- 
tities of fresh, clean water. (If clean 
water is not available, use any kind.) 
Do not apply alkali directly to acid on 
your skin. Should a burn result be- 
cause you neglected to wash off the 
acid, flush the burned portion with lots 
of clean water and apply a good burn 
ointment. Use castor oil for eye burns. 
Then see a physician. ; 

3. Protect your eyes with goggles. 

4. Use caution in breathing even 


smal] amounts of chlorine gas because 
it irritates the nasal passages, bronchial 
tubes, lungs and throat. It produces 
the same symptoms as a bad cold or 
pneumonia. A hacking cough can be 
relieved with a cough syrup rich in oil 
of peppermint. Use a chlorine gas 
mask if the gas is very strong or you 
are working in confined quarters. 

A person who has inhaled large quan- 
tities of chlorine gas has a constant 
hacking cough, increased breathing 
rate, increased pulse action, and eye 
sight that is blurred and milky. Con- 
sult a physician. 
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THE OPERATING ENGINEER 
| PRACTICAL AIDS MAINTENANCE HINTS -QUESTIONS—ANSWERS. 


PUBLISHED MONTHLY AS AN INTEGRAL PART OF POWER 


engineer introduce furnace and combustion control changes to 


carry process and heating with less fuel and a smoke-free stack "te te the boiler cycle at the return 


> STEAM HEATING AND PROCESS NEEDS 
for tenants of O B Potter Properties, 
Inc, New York City, place heavy sched- 
uling and operating problems on the 
Astor Place plant, and on J W Brown, 
chief engineer. This is a_ central 
property whose boiler room supplies 
steam to the company’s four loft build- 
ings. Added to “normal” difficulties are 
the immediate ones of (1) preparing 
available boiler capacity for optimum 
performance when the winter heating 
load arrives and (2) reshuffling the 


. boiler room to fit a smaller space. 


Four 100-psi steam generators, two 
7500-lb-per hr dry-back scotch-marine 
units and two 6250-lb-per-hr hrt’s origi- 
nally supplied the steam load. For 
years the boiler and pump room oc- 
cupied a vault under the sidewalk from 
the building line to the curbstone. 

But a loss in this operating space re- 
sulted when the City of New York ap- 
proved an extension of the Astor Place 
station of the Interboro Rapid Transit 
subway, which was to reach into the 
Potter Properties boiler room. Among 


K- 
Bridgewall-> trave/ 


Coal fired st” 


FIREBRICK LINING A-A beyond the bridgewall on a coal- 
fired scotch-marine unit; oil firing at Al-A! aids turbulence 
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Smoke Abatement Can Pay Off 


Loss of boiler capacity plus smoke troubles made this operating {uses to accept condensate and directs 


Firebrick 


this waste to the sewer. 
Makeup consists of city water ad- 


tank. From this point some combina- 

tion of four cross-connected, recipro- 

cating pumps delivers water through a 
the major changes that were made, Closed feedwater heater to the boilers. 
steps had to be taken to insure opti- A flow meter installed in the feed line 
mum performance from the boilers stil] | records the water supplied for evapora- 
available on the line. tion. 

Steam load is for four loft buildings, The four reciprocating pumps are 
where the tenants’ needs are supplied cross-connected to permit use of units 
through headers at 100 psi. Meters singly or in combination for feedwater 
at the takeoff points permit accurate pumping and other services not con- 
billing for users’ steam consumption. nected with the steam cycle. For in- 

Condensate returns through traps by stance, they pump out the blowdown 
gravity feed to a return tank in the’ tank and dump its contents into the 
boiler room. The plant operating en- sewer. Blowdown runs somewhere 
gineer reviews the process services to around 5% with the usual operating 
which the tenants put the steam. Where procedure involving a blowdown of a 
these processes pollute the steam he re- gage and a half once a day. All boil- 


A PHOTO CELL , Breeching 
is struck by a - 
light across the 
breeching. Any \ 
the light strength “tH electric 

cell 
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Oil fired 
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CO, RECORDING CHARTS show 5% be- 
fore the photo-cell control; 13% after 


ers have a chemical control of scale- 
forming solids in the water. 

Combustion Process. For firing, oil 
is pumped at 35 psi through an oil pre- 
heater. Here it reaches a temperature 
of 170 F before entering the automatic 
high-low rotary-cup burner. Chemical 
additives help keep sludge from settling 
out in the fuel lines and tank. 

Flue gas moves through the boilers 
under natural draft. Breeching of the 
two scotch-marine units crosses over a 
boiler-room walk, then drops down 
under the elevator pit, and finally en- 
ters the stack. Much of the solids en- 
trained in the flue gas of the scotch- 
marine boilers is thrown out as the gas 
travels this path. Clean-out doors in 
the breeching permit removal of all 
collected solids. The hrt has its breech- 
ing connected to a separate stack. 

It is in the combustion process that 
economies have been effected that (1) 
increase the combustion rate to allow 
higher steaming (2) decrease the 
smoke issuing from the stacks while 
saving fuel. 

Increased Combustion. Back in the 
period when the steaming units were 
coal fired chief engineer Brown 
found he could increase the steaming 
rate by a change in furnace design. 
This change improved combustion by 
introducing added turbulence beyond 
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READY TO MOVE. One 7500-ib-per-hr scotch marine boiler, which had to be 
moved for a subway-extension program, stands ready with the piping dismantled 


the bridgewall in the path of the gas. 

This addition came about by building 
a firebrick lining, diagram on p 103, 
within the furnace chamber beyond the 
bridgewall. The lining narrowed down 
the flue-gas exit path and produced a 
more intimate mixture, plus a certain 
amount of change in direction for 
flue gas. 

The same idea was incorporated in 
the furnaces when a change from coal- 
firing to oil was made. The bridgewall 
was removed so that the only turbul- 
ence-producing element lying in the 
path of the furnace gas proved to be the 


CORRECTION 


An error of interpretation ap- 
peared in the data sheet, p 134, 
Aug 1947. Vertical axis should 
be labeled, “Elongation, in.” Ex- 
ample should read: “A 1.5-in. stud 
measures 16.514 in. unloaded, and 
16.529 loaded. Distance between 
facing nut surfaces is 12.0 in. Find 
tension in the stud. 
Tension length = 13.5 in. 
Elongation = 16.529 — 16.514 = 
0.015 in.” 

Find these values on chart scales, 
follow traces to their intersection 
and read 33,300 psi. 


narrow firebrick-lined wall. 

Preventing Smoke. This mechanical 
aid to better combustion did not clear 
up a smoke problem that frequently de- 
veloped. The only controls available 
were barometric dampers and manual 
adjustment of fuel and furnace draft. 

The only solution to smoke-free op- 
eration under this arrangement was to 
supply the furnaces enough excess air 
to avoid smoking. Flue gas under this 
setup gave a reading of about 5% as 
shown by portable CO: recording charts, 
above. Fuel-oil consumption reached 
an annual figure of 250,000 gallons. 

Then the plant went to photoelectric 
combustion control, in which the photo 
cell, diagram on p 103, serves as the 
heart of the mechanism. A light, played 
from one side across the breeching 
strikes a photo cell on the opposite 
side. The density, or more properly 
the smoke content, of the flue gas pass- 
ing up the breeching affects the strength 
of the light beam reaching the cell. 

Strength of the light beam can be 
measured relatively. At the point of 
optimum CO: (about 13%) its strength 
serves as the zero or midpoint of a 
gage mounted on a boiler-room panel. 

This panel houses (1) smoke-reading 
meter (2) synchronous motor-operated 
device that plays the light across the 
breeching onto the photo cell once every 
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ON ITS WAY. The boiler unit, side by side with another boiler drum, has been raised up on skids and rollers for its 
similar boiler (right), over jacks shown on both sides of trip to its new location in the plant, which is shown below 


eight seconds (3) necessary circuit- taken out of service and piping and _ photos show. In its new spot the unit 
closing mechanism to operate a re- other connections dismantled. Next the now faces the other scotch-marine boiler 
versible compensating motor attached to unit was jacked up on skids, and and both employ the same breeching 
the damper in the boiler uptake. rolled to a new location, as the three to connect to the chimney. 

This damper control relies upon a 
spring-loaded system which, when un- ‘ 
balanced, closes the circuit that ener- 
gizes the damper motor. The motor, 
in turn, moves the uptake damper to 
balance the spring-loaded furnace-draft 
control. 

Fuel Savings. Over and beyond re- 
moval of the smoke problem the com- 
bustion control produced a saving in 
fuel consumed. The Astor Place plant 
reduced its normal 250.000 gallons of 
fuel oil annually by 14%. The COs 
content in the flue gas stays at 12 to 


13% as in recording chart on facing # 
page. Need for boiler supervision has a 
been eased considerably and _boiler- 
room personnel give more time to other & aol 
plant duties. 


MOVING THE BOILERS 


The subway construction program 
forced major reshuffling in the boiler 
room. One of the hrt boilers just 
simply had to go for lack of space. 
The scotch-marine units, which were 
operated side by side, photo on facing 
page, had to be changed. One was 


relocated. SETTLED, AT LAST. In its new spot the boiler faces the other scotch marine 
To accomplish this the boiler was unit. Both employ the same breeching to connect them to the chimney outlet 
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Plant-Tested Methods and Ideas for Power Men 


CENTRAL SYSTEM FILLS OIL CUPS 


SomE oF our refrigeration compressors 
are oil-cup lubricated. Originally the 
oiler filled these cups from a long- 
stemmed oil can, a method that did not 
work out satisfactorily. Some of the 
cups were inconvenient to fill, others 
were overlooked and went dry. some 
overflowed when filled and sometimes 
the oil-can stem broke the glass cups. 

To correct this condition I mounted a 
2-gal. tank T at the compressor’s top, 
as in the photo. From the tank’s bot- 
tom a pipe connection branches to all 
the oil cups. The end of each branch 
is reduced to go inside the oil-cup hole 
and about halfway down into the cup. 
A petcock in each line controls oil flow 
from the tank to the cups. 

When the oiler fills a cup, he opens 
its petcock and watches until the cup 
is nearly full, then closes the cock. He 
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repeats this operation until all cups are 
filled. This arrangement has elimi- 
nated the trouble. Cups are filled 
easily now and the only oil that has to 
be handled is that for filling the tank. 
Brooklyn, N.Y. James P Carey 


Vent Tube Corrects 
Lubricator Trouble 


OuR STEAM-DRIVEN air compressors are 
equipped with forced-feed lubricators. 
These are divided into two sections: 
One pumps cylinder oil to the steam 
end and the other pumps air oil to the 
air end of the compressors. 

At the air end of the lubricators the 
filling port screens are shallow, which 
caused trouble when filling the reser- 
voirs. Because the vent was easily 


plugged and oil-sealed the screen, air 
could not escape from the lubricator 
and the oil could not flow in. 

As a result the oiler would remove 
the screens before filling the reser- 
voirs with air oil. The slippery screens 
were difficult to replace and sometimes 
fell into the reservoirs. Realizing that 
this was poor practice I decided to cor- 
rect the difficulty. 

What we needed was a better vent in 
the screens, so I drilled a hole through 
the bottom of each. In this hole I 
soldered a piece of copper tubing. The 
flared bottom end extended about 3 in. 
below the screen, while the other end 
extended an inch above, as in the dia- 
gram. This tube readily releases from 
the lubricators the air as it is replaced 
by oil but is not long enough to prevent 
putting the cover in place. 

Since installing these vents the 
screens have not been removed. The 


Copper tube 
z-Shallow screen 


~Flored end 


lubricators are easily filled, and im- 
purities are prevented from getting into 
the reservoir with the oil. This might 
cause fouling of the lubricator unit. 
trouble in the compressor, or an un- 
expected shutdown. 


Paterson, N. J. F M Giorpano 


Orifice Size for 
Recirculating Line 


CENTRIFUGAL BOILER-FEED pumps are 
frequently provided with recirculation 
connections so that they will not over- 
heat or become steambound if flow to 
the boiler is stopped by either the 
feedwater regulator or the shutoff valve. 
Because of excessive pressure drop 
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through it, a single orifice in the re- 
circulation line is noisy; therefore a 
series of orifices is frequently used. One 
orifice per 100 psi is sufficient to reduce 
the noise below the nuisance level. 
Two designs of series orifices that I 
have used are shown in the drawings. 
In Fig. 1 the orifices are machined as 
single units from solid steel stock and 
threaded together to obtain the desired 
number in series. This construction 
gives flexibility because the number of 
orifices can be readily increased or de- 
creased. The design in Fig. 2 has ori- 
fices made of steel disks, which are 
welded between short sections of re- 
circulation pipe. A threaded section is 
welded on each end of the orifice as- 
sembly for connection into the recir- 
culation line. Place orifice center lines 
180 deg apart as shown in the figures. 


ILLUMINATING and similar gas holders 
have to be emptied periodically for in- 
ternal inspection and repairs. Before 
work can be done inside these holders 
the gas must be blown out and re- 
placed with air. To do this and not 
create an explosive mixture presents a 
serious problem that we solved by de-— 
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Orifice 


Welds~ ~ 
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in. thread 
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When calculating orifice size for a 
series, pressure drop across each equals 
total pressure divided by the number 
in series. As the number of orifices is 
increased their diameter must also be 


PURGING ELIMINATES EXPLOSION HAZARDS IN TANKS 


signing and building a purging ma- 
chine. 

The diagram shows one of these ma- 
chines, which is mounted on a truck 
trailer. A supply of illuminating gas 
and cold water is needed for the-ma- 
chine’s operation. It consists of a wa- 
ter-jacketed combustion chamber con- 
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increased for a given flow. Thus, for 
300 psi, if one orifice is used for 6-gpm 
flow the required size is 1 in., but for 
three in series, size is %% in. 
Dorchester, Mass. N T Per 


nected to a gas and an air blower. The 
blowers, of a size to give air and gas 
proportions for best efficiency in the 
combustion chamber, are coupled to- 
gether and driven by a gasoline engine. 
The gas burner is provided with a 
pilot that bypasses the main gas and 
air valves, as indicated. 

After lighting the pilot flame by a 
spark plug, the main air and gas valves 
are opened to light the main burner. 
When lighting this burner the large 
quick-opening gate valve at the rear of 
the combustion chamber is left open to 
observe the flame and relieve any pres- 
sure that might develop from a puff 
when lighting the burner. Products of 
combustion are washed and cooled by 
going through a water spray in the 
combustion chamber. The water spray 
also insures against bits of incandes- 
cent material being blown into the gas 
holder. Spray water falls to a basin 
below the combustion chamber and 
drains to the sewer through a float-con- 
trolled valve. A water leg at the com- 
bustion chamber’s rear serves as a low- 
pressure safety valve. 

To connect the purging machine to a 
gas holder, a length of pipe is removed 
from the main gas line and both ends 
of the line blanked off so that gas can- 
not get by. Provisions are made in the 
gas holder’s blind flange for connecting 
the purging machine. 

Inert gas from the purging machine 
blows into the gas holder and the gas 
is vented from the tank’s top. Tests are 
made of the vented gas. When the tank 
is free of inflammable gas or vapor, the 
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gas blower is shut off and only air 
blown through the combustion chamber 
and into the gas holder. When air has 
completely displaced the inert gas, the 
gas holder is considered safe for work- 
men. 

To put the gas holder in service air 
is blown out by inert gas from the purg- 
ing machine; then the inert gas is dis- 
placed by illuminating gas. During no 
time of purging and filling does the 
holder contain an explosive mixture of 
air and gas. 

The purging machine is not com- 
plicated or expensive to build. We have 
two: One produces 30000 cu ft per hr 
of inert gas, and the other 15,000. Purg- 
ing a gas holder required purge gas of 
twice the holder’s volume. For purg- 
ing an oil tank with residue in the bot- 
tom that contains residual vapors, 
purge gas is 2.5 times volume of tank. 
That is, if the tank has 1000 cu ft vol- 
ume, then 2500 cu ft of purging gas is 
required to clear the tank of explosive 
mixtures. For purging small tanks ex- 
haust from an automobile or truck en- 
gine can be used. 

New York, N. Y. W E Rossnacet 


Lamp Spots Water 
Level for Fireman 


THE DIAGRAM SHOWS how we solved the 
gage-glass lighting problem on our 
boilers. Because the steam drums are 
30 ft from the operating floor and the 
boiler-room wall is only 15 ft from the 
boiler front, gage glasses have to be 
viewed at a steep angle. We tried the 
various methods described in Power 
during the last 16 years, but with little 
success, so we decided to develop one. 
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MAKE WRENCH TO OPERATE PLUG VALVES 


Usk oF AN S-WRENCH to operate a plug 
valve and to adjust the plug nut not 
only concentrates wear on a small por- 
tion of the plug valve but contributes 
to accidental injuries if the wrench is 
used carelessly. To avoid these faults 
the welder for one company made up a 
special wrench, which would fit the 
valve, but which would not pinch-hit for 
missing equipment elsewhere. Short 
sections of proper-size extra-heavy pipe 
were swaged to fit the square of the 
nut and plug respectively, and welded 
on opposite ends and sides of an 18-in. 


length of 1l-in. pipe, as on the left in 
the photo. The wrench was offset 
slightly at each end, to increase clear- 
ance between pipe and wrench when 
the latter was used. 

Being unsuited for other wrench serv- 
ice, there was no difficulty in keeping 
this unit close to the valve. Likewise 
by contacting the plug square or ad- 
justing nut through 360 deg, more uni- 
form pressure could be applied, and 
the valve manipulated with a minimum 
of effort. 


Houston, Texas ELTON STERRETT 


We made a shade from 28-gage 
tinned steel, and bent it around a 110- 
v 40-watt tubular showcase lamp, with 
a narrow slot on one side. When the 
lamp is installed in the shade there is 
about 1-in. clearance between the two. 
Top and bottom of the shade are closed 
to prevent escape of light. 

The lamp is installed directly in 
front of and about 10 in. away from the 
gage glass. Back of the glass we in- 
stalled a polished tin reflector, 4 in. 
wide, bent to the shape shown at A. 

This arrangement of light and re- 
flector permits us to see the water level 
from any part of the firing aisle. In 
other boiler rooms a little experiment- 
ing will decide whether slightly differ- 
ent positions of the light and shade are 
necessary to see the water level to best 
advantage. Do not locate the shade so 


far away from the glass as to make the 
light ineffective, nor so close as to 
obstruct the glass. 

Originally we used two 100-watt 
lamps placed so that their light came 
on the glass at about 45 deg from both 
sides. This method was effective on 
only a small section of the glass be- 
cause the water level was difficult to 
see if it varied two inches either side of 
normal, 


Dolbeau, Que. R A Lane 


Heated Compressed Air 
Dries Motor Windings 


WHEN DRYING OUT electrical machin- 
ery some parts of the windings may be 
difficult to reach with the usual heating 
methods. Drying by passing a current 
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through the windings may be effective, 
but can be objectionable if the insula- 
tion resistance is low in spots. 

When current leaks to the ground at 
these spots it may, by electrolysis ac- 
tion, carry metal into the insulation to 
form a dead ground or produce a per- 
manent low-resistance spot. Even 
though the machine is dried out and 
put into service, low-current leakage 
through these spots in time causes an 
insulation failure and unexpected stop- 
ping of the machine. 

Where warm air is available, using it 
to dry the windings is a safe method. 
but sometimes parts of the windings are 


not easily reached. For such conditions 
I have used low-pressure compressed 
air passed through a temporary heater. 
I made this heater from a piece of pipe 
between two hose lengths. One free end 
of the hose connects to the compressed- 
air supply and the other to a nozzle. A 
blow torch heats the center of the: pipe, 
which in turn heats the air as it slowly 
blows through. The compressed-air 
valve is opened only sufficiently to give 
a mild draft of air from the hose nozzle, 
which is used to direct the air into hard- 
to-reach places. 
W E Warner 
Woodjord Green, England 
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TAPERED DOWEL SPEEDS BEARING ASSEMBLY 


Most PILLOW-BLOCK antifriction bear- 
ings have oil seal rings of smaller di- 
ameter than the shaft on which they 
fit. This makes it difficult to assemble 
the bearings on the shaft unless a means 
is provided to open the seals. I have 
solved this problem with a wooden 
dowel of the same diameter as the shaft, 
but tapered at one end. 

The dowel is pushed, tapered end 
first, through the bearing until it rests 
on the dowel’s straight section. The oil 
seal rings are now opened to the shaft’s 
diameter. By placing the large end 
of the dowel against the shaft as in the 
figure, the bearing can be easily pushed 
from the former onto the latter. When 
the bearing is in its proper location its 
inner race is tightened to shaft by set- 
screws. 

I have put pillow-block bearings, of 
54, 48 and 11,4 in. size, on their shafts 
by this method, but there is no reason 
why it cannot be used on larger bear- 
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ings. Before developing this method I 
saw mechanics work 10 or 15 min to get 
a bearing on its shaft whereas with the 
tapered dowel the job can be done in 
30 sec. This is another example of a 
simple device that has proved to be a 
timesaver. 
Drexel Hill, Pa. Samurt MARANO 


Hints that Held in 
A Babbitting Job 


WHEN BABBITTING a solid bearing put 
a little white lead on the mandrel to 
make it easy to remove from the metal 
after pouring. When babbitt space is 
thin a little rosin in the babbitt makes 
it pour true and even. Heat the bearing 
shell and mandrel before pouring the 
metal to avoid chilling and excessive 
contraction of the babbitt away from 
the shell. 


St. Louis, Mo. O C Mitts 


Suspends Fabric Hose 
For Quick Drying 


AFTER USING fabric fire hose all mois- 
ture must be removed from its interior 
to prevent wet rot caused by mold. To 
accelerate drying one company made a 
device, and attached it to a tall lamp 
pole, as in the photo, so that the hose 
lengths are suspended vertically. To 
one end of a crossarm on the pole a 
small sheave is fastened, through which 
a light rope runs. 

One end of this rope connects to a 
counterweight and the other to a short 
piece of lumber resembling a farm “sin- 
gle tree” having a clamp at each end 
for connecting two lengths of hose. 
Snubbing the counterweighted end of 
the rope holds the hose suspended 
while drying. 

If the hose lengths are extra long, 


their lower ends may be snubbed to a 
stake some distance from the base of 
the pole. This holds the hose at an 
angle to give sufficient drainage drop so 
that water dissipates readily, particu- 
larly with the sun shining on the out- 
side fabric. 
Chicago, Ill. CHas A ARMSTRONG 
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How Can I Stop Belt 
Slippage on Flywheel? 


WE HAVE TROUBLE with slippage of a 
belt that drives an ac generator from 
a steam engine. The unit, an 18x42-in. 
400-hp corliss with a 15-ft flywheel, has 
a 28-in. face. The engine runs about 
102 rpm and drives a 275-kw 60-cps ac 
generator through a 34-in. pulley. Gen- 
erator speed is 514 rpm. Belt is 28 in. 
wide, of 3-ply leather. Center-to-center 
distance from generator pulley to en- 
gine flywheel is 20 ft, 8 in. A heavily 
weighted idler at the generator gives a 


PROBLEMS 


Exercise your engineering wits by stating answers to these questions fresh from the plant. Suitable 
material will be paid for; answers accompanied by sketches or photographs command additional pay 


good belt wrap on its paper pulley. 
Usually the generator runs synchronized 
with an outside power source. 

Trouble is that when we carry a 
heavy load of about 250 kw on the 
generator the belt slips on the engine 
flywheel, as the polished condition of 
the metal flywheel face shows. Slip- 
page heats the belt noticeably and is 
shortening its life considerably. 

I have heard that a rider belt, about 
half the width of the main belt and 
riding on top of it, greatly helps this 
condition. Do Power readers agree 
or have they a better solution? —/JM 


Improved Reader Service 


InrEREST IN Reader’s Problems has 
grown to the point where lack of space 
prevents publication of all acceptable 
answers. To do justice to a reader 
asking a question, and to those answer- 
ing it, we shift this month to one ques- 
tion instead of two. 

Your answer now has a better chance 
of being published, so don’t hesitate to 
send it in. Also, if you have any ques- 
tion, send it along—the best engineer- 
ing talent in the field (your fellow plant 
operators) will answer it.—Editor 


Can I Make Power and 
Heat With Exhaust Steam? 


(This ta Question 1 from the July 
issue, with best answers from readers) 


We are planning an expansion to our 
building, and I am gathering data on 
the power requirements. At present, 
we purchase electric power for a 30-kw 
light and power load. Power bill runs 
about $85 per month, 

We have two boilers: One is a low- 
pressure unit for heating. The other, a 
300-sq-ft 125-psi “Economic,” furnishes 
steam for hot water and laundry; it 
also supplies low-pressure steam for 
heating some of the rooms. We burn 
350 to 400 tons of coal a year, for which 
we pay about $8 per ton. Plans call for 
enlarging our building from 154,300 
cu ft to 300,000. 

I would like to know whether we can 
generate our power and heat the build- 
ing economically with exhaust steam. 
Our plant is in northern New England 
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where a temperature of 10 below is not 
uncommon. I estimate that 50 kw of 
power will supply the load to start, al- 
though this amount might increase over 
a period of years. Can we use our pres- 
ent boilers, or will we have to purchase 
a complete new plant? How many cu 
ft of room volume can be heated per 
sq ft of radiator surface? Can someone 
tell me about how much steam is re- 
quired? 

lf Power readers can answer these 
questions, the information will help me 
sell the idea to the management before 
plans crystallize. Charts or diagrams of 
similar plants might help me put over 
my arguments.—AHP 


Power and Heating Load 
Require Special Study 


AHP CAN GENERATE power and use the 
exhaust steam for building and water 
heating. To determine whether he can 
do it economically requires a study of 
his estimated annual power bill, and 
fixed and operating costs of his gen- 
erating unit. From information given 
the exhaust steam available, about 300 
lb per hr, is not enough to supply the 
heating-system load in cold weather. 
Since these requirements are about 
1000 lb per hr live steam must make up 


the difference. In mild weather or in 
summer enough power can be generated 
so exhaust steam can be used to heat 
water. He should purchase any addi- 
tional power from a power company. 
Standby service should be maintained 
even if AHP decides to generate his own 
power since it will undoubtedly prove 
less expensive than installing a com- 
plete reserve unit. 


If he obtains normal efficiencies, | 
estimate his plant will produce about 
5,500,000 lb steam annually at present, 
of which about 1,500,000 lb are used for 
heating and the remaining 4,000,000 
in his process load. 


If process load doubles, which is a 
reasonable surmise since his building 
size is being doubled, then this load 
with the increase in heating will re- 
quire additional capacity, probably 
about 40 hp. He could obtain this 
by adding a boiler. All three boilers 
should be connected with a pressure- 
reducing and safety valve on the high- 
pressure line to the low-pressure boiler. 
This eliminates running the low-pres- 
sure boiler in fall and spring where 
heating requirements could be met by 
feeding live steam from the other boil- 
ers. This would save fuel because the 
fire would not be started and kept 

(Continued on page 154) 
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What Is Best Way to 
Save Engine Cooling Water? 


(This is Question 2 from the July 
issue, with best answers from readers) 


In the past we have always dumped 
the jacket cooling water from our two 
diesel engines. I would now like to 
store part of this water in a 1000-gal 
tank on the roof, and use it in a small 
laundry. If we let the water flow into 
the tank at the top, and also overflow 
from the top, we won’t get much hot 
water into the tank for storage. 

I know that the engine jackets can- 
not stand full pressure; therefore city 
pressure cannot be used to force hot 
water into the tank. What is best 
method of getting water into the tank? 
How should it be circulated to main- 
tain it at the hottest temperature? 


—RCE 


Storage Pit Cheaper 
Than a Roof Tank 


RCE WANTs 10 SAVE diesel-engine cool- 
ing water, and store part of it in a 
1000-gal tank on the roof. Fig. 2-A 
suggests one method. Note that pump 
is motor driven and provision made for 
emergency discharge of cooling water 
in case of a pump shutdown. 

Cooling water is put into the tank 
through a series of pipes mounted 
around the inside. Water discharges 
into the bottom and overflows at the 
top. Piping arrangement inside the 
tank helps keep the temperature fairly 
well equalized. This method, however, 
is expensive because of cost of piping 
to the roof as well as inside the tank. 

I suggest, instead, a storage pit under 
the basement. Cooling water could 
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then be discharged directly into the pit 
from the diesel engines by gravity or 
city-water pressure. An overflow could 
be arranged at the top. The pit should 
be covered with boards. Since it is 
built in the ground there is minimum 
heat loss and ample hot water at all 
times. This arrangement requires less 
piping. The pump could be adjacent 
to the pit and run only when the laun- 
dry needed hot water. I think the latter 
would be a cheaper installation and 
simpler to operate. 


Tenafly, N. J. K B HorrMan 


install Sump Tank 
To Collect Discharge 


RCE’s ARRANGEMENT could be _ in- 
stalled as in sketch 2-B. Sump tank 
overflow line must be large enough to 
accommodate all jacket water during 
pump stoppage. Pump need not be 
capable of handling all jacket water. 
Also, it need operate only at intervals 
to reheat or refill roof tank. It may, 
if desirable, be connected to thermo- 
static or float switch. 

Roof tank should be covered but 
vented and, if possible, insulated to 
reduce heat loss. Roof-tank overflow 
line should extend near bottom of tank, 
opposite inlet line. 


Muskegon, Mich. R H Freye 


Discharge Overflow 
From Bottom of Tank 


As RCE’s ENGINE JacKeETs will not 
withstand pressure necessary to run 
water to the roof, he needs a pump. 
With the setup in sketch 2—C, hot water 
from the tank will be available to the 
laundry. All surplus water runs off 
from bottom of tank. Vent the siphon. 
Laundry requirements should deter- 
mine difference in height of storage- 
tank overflow and laundry supply line. 
Kenmore, N. Y. R E Fontaine 


Pump Water Straight 
From Engine to Laundry 


PresumaB.Ly RCE proposes using some 
cooling water in the laundry and storing 
the remainder. So he should install a 
centrifugal pump adjacent to the en- 
gine and pump water to roof tank. 
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Regulate tank-water level with a float 
valve. In using a tank on the roof it is 
necessary to lag it properly. If the sys- 
tem is in a section where weather is 
severe in winter, even this arrangement 
may not prove satisfactory. 

Sketch 2-D shows another arrange- 
ment that answers the same purpose. By 
installing a centrifugal pump alongside 
the engine and pumping direct to the 
laundry with a thermostatic valve in- 
stalled in a bypass to the sewer, it is 
possible to pump water to the laundry 
without a tank. Hotter water could be 
obtained for the laundry by keeping all 
piping inside the building, and well 
lagged. The element of the thermostatic 
valve can be set at any desired tempera- 
ture, so when demand from the laundry 
drops the valve opens to sewer, and thus 
eliminates overheating the engine. 

Dolbeau, Que. R A Lane 


Heat Exchanger Will 
Save Most of the Heat 


Best WAY TO SAVE diesel-engine cooling 
water is to have a receiver.and heat ex- 
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changer, then to have the cooling water 
treated. Treat water in closed part of 
system to reduce scale in the engine 
jackets. When water is treated by com- 
pound, its use for laundry service isn’t 
practical. Best method to maintain cool- 
ing water at an even temperature is to 
throttle the discharge valve located as 
in 2-E. Maintain cooling water at an 
even temperature of about 180 F, which 
is a good value for winter as it makes 
ignition easier and reduces strains on 
engine jackets. Temperature could be 
carried at 160 F in summer. 

This may not be the best way to save 
engine cooling water but it is better 
than the system RCE uses now. 

Philadelphia, Pa. W T 


Put Baffle Plate in Tank 


THE SIMPLEST WAY to solve RCE’s prob- 
lem is to install a small centrifugal 
pump to raise the discharged water 
from engine jacket up to the 1000-gal 
tank on the roof. Water could be dis- 
charged into the open tank as in sketch 
2-F. Water would have to flow under 
the baffle plate before passing to the 
overflow. This maintains steady flow in 
one direction and results in continuous 
hot water. A cheaper way might be to 


Overtlow—7 


extend inlet pipe to bottom of tank and 
omit baffle plate. 


Zanesville, Ohio J P Bartets 


Reclaim Waste Heat 
From Engine Exhaust 


First tHING RCE should do is make 
some changes in his cooling system. I 
assume he is cooling his engines by 
cracking a valve and letting city water 
run through the engine, then to sewer. 
Assuming the supply water to be 80 
deg, and allowing for a 15-deg rise 
(more than efficient engineering prac- 
tice) and a 5-deg drop for radiation, 
the laundry is getting water 10-deg 
warmer than tap water on a warm day. 
It wouldn’t be worth while. 

What he should do is cool and recir- 
culate jacket water and install a waste- 
heat boiler on one of his stacks. This 
gives really hot water, which he could 
circulate as he would in any other 
heater. 

If he still wants to use the storage 
tank he can keep it for discharge water. 
First, catch water in a hotwell, then 
pump it to the tank. Use a pump larger 
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than the water demand. Discharge 
water just below the high-water level 
in the storage tank as determined by 
the siphon vent, in 2-G. Take overflow 
from bottom of storage tank with a 
vented siphon. 

Santa Rosa, N. M. Tom Nicwots 


Float Large Tank 
On Line for Storage 


SkETCH 2-H sHows the arrangement | 
recommend. Since the engine jackets 
cannot stand high pressure, it is neces- 
sary to use a small receiving tank as 
in the diagram. This tank should have 
a capacity of only about 5 min at the 
flow rate the pump provides. Float 
switch A stops the pump on low water 
in the receiving tank. This prevents 
damage if cooling-water flow ceases 
while the pump is running. An overflow 
to the sewer carries away excess cool- 
ing water. 

In this setup, with the 1000-gal ele- 
vated tank “floating” on the line, mini- 
mum heat is lost. When laundry demand 
exceeds pump capacity, flow takes place 
from the elevated tank. When laundry 
demand falls below pump capacity, flow 
takes place to the elevated tank. Float 
switch B stops pump when elevated 
tank is full. 

Insulating the receiving and elevated 
storage tank may be warranted if cool- 
ing-water temperature is fairly high. 

New York, N. Y. Duranpo MILLER 


Recirculate Cooling 
Water With a Pump 


RCE asks How TO circulate water from 
his diesel engines. He does not give 
height of roof where he wants to place 
his storage tank, but I doubt if it is 
high enough for pressure to endanger 
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the engine jackets. If he uses the 
scheme in sketch 2-J he should have no 
trouble. Makeup water can be added 
either automatically or manually from 
city mains. Cooling-water temperatures 
generally run below 125 F, but on 
certain engines this limit can be ex- 
ceeded. The engine manufacturer can 
supply this information. 

Since the pressure or head of water 
is about the same on both sides of 
pump, power is required only to over- 
come friction losses. A small motor 
will drive the pump. 


Carlsbad, N. M. E A Roperts 


Trap Hot Water in Tank 


To HAVE HOTTEST WATER on tap at all 
times, I suggest method in 2-J. Install 
tank with 1l-in. dia pipe extending be- 
low to accommodate 10-in. 16-gage iron 
pipe. Make other connections as shown. 
In operation, floats support pipe A. 
This allows hot water to flow into A, 
through openings at top, and out 
through 2-in. line to laundry. 

Use circulating pump to take water 
from engine jacket or storage tank, 
and circulate it through copper coils 
around engine exhaust pipe, thereby 
picking up heat and insuring water at 
all times. 

Install float-operated valve on lower 
end of laundry feed pipe. If water gets 
too low in tank, float closes valve so as 
not to break siphon. Install priming 
line from circulating pump if float valve 
fails. 


Quincy, Fla. D J Parmer 


Divert Hot Water 
Direct to Laundry 


BEST WAY TO GET water into RCE’s tank 
is by a pump on the outlet side of the 
water jacket. I suggest piping scheme 
in sketch 2-K. It shows that the water 
should be taken from the tank bottom, 
not the top. This water will be cooler 
than the incoming water but during 
periods of heavy laundry demand the 
tank inlet and outlet temperatures will 
be almost equal. 

To obtain the hottest water possible a 
tank bypass should be fitted as shown. 
Water flow to the laundry may be regu- 
lated by an automatic or hand-con- 
trolled valve. Laundry demands should 
be carefully studied before bypass pipe 
size is determined. If the demand is 
steady it might be possible to eliminate 
the tank altogether and supply the 
laundry by this line alone. 

RCE should note that maximum 
water temperature obtainable on out- 
let side of water jacket is 120 to 130 
F. If this is not hot enough steam 
heating coils may be added to tank, as 
shown in the sketch. 

As a further precaution RCE should 
have his tank well insulated if exposed 
to the weather. Insulation could be 
applied directly to the tank or a small 
shack built around it. 


New York, N.Y. T G Hicks 


Use Engine Exhaust 
To Heat the Water 


I succest that RCE use the exhaust 
gas from his diesel engines to heat the 
water. This can be done by passing all 
or part of the exhaust from the engines 
through a heat exchanger or a low- 
pressure vertical boiler for waste heat. 

(Continued on page 158) 
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By A M SHAW 


1—Types of Construction and Operation 


First of a series in which A M Shaw, 
application engineer, rotary pump divi- 
sion, Worthington, selects questions and 
answers that give a practical under- 
standing of construction, operation, 
characteristics, troubles and remedies. 


Q 1—What is a rotary pump? 

A—It consists of a fixed casing, con- 
taining gears, vanes, pistons, cams, seg- 
ments, or screws. It operates with mini- 
mum clearances in such a way that a 


Fig. 1—Gear pumps have spur, helical or herringbone teeth. 
Fig. 2—Internal-gear rotary pump. Fig. 3—Sliding-vane 
pump has cylindrical rotor eccentric to casing bore. Fig. 4— 
In swinging-vane pump, four arms in rotor support swinging 
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positive displacement of liquid occurs 
with each rotation of the drive shaft. 
Q 2—What is a gear rotary pump? 
A—lIt has two or more gears so con- 
tained in a casing that the liquid first 
fills the spaces between the gear teeth 
as they separate on one side, then is 
carried around and squeezed out as the 
teeth mesh on the other side, Fig. 1. 
The gears may have spur, single helical 
or herringbone teeth. If one gear is 
interally cut the pump is called an 
internal-gear rotary, Fig. 2. 


Q 3—What is a vane rotary pump? 


Suction 
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vanes. 


A—lIt has a cylindrically shaped ro- 
tor cut to contain sliding vanes, Fig. 
3, or swinging vanes or buckets, Fig. 4. 
When rotated in an eccentrically bored 
casing the rotor causes the liquid to be 
drawn in on the side and discharged on 
opposite side. In modifications of this 
general type where blocks or rollers are 
used instead of vanes the operating 
principle is the same. 


Q 4—What is a cam-and-piston 
rotary pump? 


A—An eccentrically mounted cam, 
rotated by a shaft in the center of a 


Fig. 5—Cam-and-piston pump has eccentrically 
mounted cam rotating in center of cylindrically bored cas- 
ing. Fig. 6—Rectangular slot, in rotor of shutttle-block 
pump, contains shuttle block and piston 
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The switch mechanism in the new Cutler- 
Hammer line of safety switches is de- 
signed to withstand safely any degree of 
heat that can be expected from correctly 
selected fuses. 


In addition, C-H safety switches pro- 
vide greater ease of installation, greater 
convenience of operation, proved per- 
formance, smart styling . . . more reasons 
why more and more alert contractors and 
Cutler-Hammer wholesalers from coast 
to coast feature and recommend this out- 
standing line of safety switches. CUTLER- 
HAMMER, Inc., 1358 St. Paul Ave., Mil- 
waukee 1, Wisconsin, 
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Fig. 8—Screw pump with one power and two idle rotors. 
Fig. 9—So-called single-screw pump has spiral rotor that 
rotates eccentrically in internal helix. Fig. 10—Cross-sec- 


cylindrically bored casing, carries a 
strap with abutment or follower, called 
a piston. Each rotation of the eccen- 
tric causes a positive quantity of liquid 
to be displaced from the space between 
casing and piston, Fig. 5. 


OQ 5—What is a screw pump? 


A—It has one, two or three screws, 
Fig. 8, rotated in a close-fitting casing. 
The liquid flows between the screw 
threads along the axis of the screws. 
Two- and three-screw pumps are often 
built with opposed screws to eliminate 
end thrust. In these units the liquid is 
drawn in at the outer ends of the screws 
and discharged in the center. So-called 
single-screw pumps. Fig. 9, consist of 
a spiraled rotor, which rotates eccen- 
trically in an internal-helix stator or 
liner. 


OQ 6—What is a shuttle-block 
rotary pump? 

A—This pump, Fig. 6, contains a 
cylindrically shaped rotor with a rec- 
tangular crosscut containing a shuttle 
block and piston, which is made to re- 
ciprocate within the rotor by a station- 
ary pin mounted eccentrically in the 
concentric casing. 


Q 7—What is a lobe rotary pump? 


A—This pump, Fig. 7, usually has 
two rotors with two, three or four lobes, 


so synchronized that the rotors operate — 


together as a gear pump does. 
OQ 8—What is a universal-joint pump? 


A—This unit, Fig. 10, consists of a 
spherically bored casing with two shafts 
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joint. 


operating at an angle with each other. 
on which are two partial segments of 
spheres. As one rotor drives the other, 
a spherical wedge-shaped space en- 
larges and contracts, causing the pump- 
ing action. 
Q 9—What is the casing on a rotary 
pump? 

A—It consists of the pump body and 
the end covers, which are often called 
end plates or sideplates. 


Q 10—What is the rotor? 

A—The rotor is that part mounted on 
the drive shaft; it is the principal pump- 
ing member. 


Fig. 7—A lobe pump usually has two 
rotors with two, three or four lobes 


tion through pump that operates on principle of universal 
Fig. 11—Pump bearings are outside packing away 
from the pumped liquid and can be separately lubricated 


Q 11—What is the rotating element? 


A—tThe rotor, or rotors, with neces- 
sary shafts, vanes, blocks, pistons, cams, 
screws and other parts that rotate 
within the pump, are considered the 
rotating element or elements. 


Q 12—What kind of bearings are used 
in rotary pumps? 

A—Practically all kinds are used in 
the wide variety of pumps on the mar- 
ket. Sleeve bearings of various mate- 
rials are used extensively for lighter 
loads. Ball-radial and thrust bearings 
are necessary in some designs. Tapered- 
roller bearings are sometimes found on 
large pumps where radial and thrust 
loads must be carried. For heaviest 
radial loads. where easy disassembly is 
desirable, straight roller bearings are 
employed. 


Q 13—What are internal bearings? 


A—They are inside the packing and 
depend on the liquid pumped for most 
of their lubrication. With internal bear- 
ings this liquid must not affect bearing 
performance. Liquids that corrode, 
abrade or distort a bearing should not 
be handled in an internal-bearing rotary 
pump. 


Q 14—What is meant by external 
bearings? 

A—This term, applied to rotary 
pumps, means that the shaft bearings 
are separated from the liquid pumped 
by stuffing boxes, mechanical seals or 
other means, Fig. 11. 

(Continued on page 142) 
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On steam lines where pressutes go as high as 1500 
psi, and temperatures up to 900%F. are encountered, 
steam traps must be rugged... ahd efficient! 


That's why so many public utilities 

pressure steam plants are installing Ya 

Strainer Impulse Steam Traps. First co 

famous standard Yarway Impulse Steam Trap, the 
integral strainer trap has been developed especi 
to meet high pressure trapping requirements. 


It has ample condensate capacity when system 
being ‘“‘warmed up.” Yet it will handle relatively 
small amounts of condensate efficiently without 
losing prime. The valve closes positively in the 
presence of dry or superheated steam. 


It is a fraction of the size and weight of other type 
traps designed for the same service—saving space. 
simplifying installation and requiring no supports. 


It is suitable for all pressures within a wide range 
without change of valve or seat. 


It has the same simplicity of design as does the 
standard Impulse Trap shown below—only one 
moving part, the same little valve. 


Its integral strainer protects trap against scale and 
rust in the piping system. 

Available with flanged or socket weld connections. 
Write for Bulletin T-1739. 


The Standard Yarway 
Impulse Steam Trap. 
Note only one moving 
part —a little valve. 


The Yarway Super-Pres- 
sure Integral Strainer 
Impulse Trap. 


See these traps ans ther Y 


hear their operation described by Lowell 


in the Yarway picture, [here Is 


without 


charge 


Engineering Rease Available 


proup showings \ ite toda 


y 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 


irWay steam plant equipment 


homas 


An 


for 


IMPULSE STEAM TRAP 
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> Fic. 1 shows A MAN’S HAND pushing 


How to Figure Leverage: | 


PHIL SWAIN GIVES HELPFUL HINTS TO EVERYDAY 


TIPS 


USERS OF NUMBERS AND HOMESPUN MATHEMATICS 


the given purpose, either increasing 
force and decreasing distance on the 
one hand, or decreasing force and in- 
creasing distance on the other. 

Here’s another way to put the rule: 
A machine can increase force at the ex- 


down on a crowbar to lift a rock. The 100 lb pense of distance or can increase dis- 
hand is four times as far from the ful- _ tance at the expense of force. 
; crum as is the rock being lifted, so the - Fig. 3 Explained. Fig. 5 shows a 
— 


“mechanical advantage” is four to one. 
In short, neglecting friction (which 
would be small here) a 100-lb push 
lifts a 400-lb rock. 

It is not always realized that the 
simple lever is just one special case of 
a general rule that applies to all kinds 
of machine parts—bellcrank lever, der- 
rick, gearing, pulley drive, block and 
fall, wedge, screw, etc. 

In fact, the rule is so general that it 
works even where the actual construc- 
tion of the machine or device is com- 
pletely hidden and secret, as in Fig 2. 
Here you don’t know what’s in the box 
except that if you push down steadily 
on handle A, platform B moves steadily 


Pivot 


1 Here the mechanical advantage is 
4 to 1 or, more simply, 4, so that a 
100-Ib push will lift a 400-lb rock 


urally follows from the “principle of 
work”: Jf nothing is wasted in friction 
the work output of any mechanical de- 
vice equals the work input. 

Now work equals force multiplied 
by the distance the point of application 
of the force moves in the direction of 


beam used as a lever to raise a 3-ton 
load with a 1-ton hoist. Since the hoist 
chain at the left is three times as far as 
the load from the right-hand pivot, the 
load on the hoist will be one third of 
3 tons, or 1 ton. 

What about the load on the right- 
hand support. The answer is easy to 
get by either of two methods. Simplest 
is to remember that the hoist and the 
right support together must carry the 
total load of 3 tons. Since the hoist 
carries one ton, the remaining load on 
the right support is 2 tons. 

The other way is to use the rule of 
levers again, this time calling the left 
support the fulcrum. Then the lever 


upward a much shorter distance. the force. If a 3-lb weight is lifted arm of the 3 ton load is 2 ft, and of the 
Evidently this is a device for increas- 2 ft against gravity the work is 3 X 2 right support is 3 ft, so the force on 
ai ing force. How much? Measurement = 6 foot pounds. the right support will be 24 of 3 tons 
a shows that moving the handle down To keep the input product of force = 2 tons. 
seven inches raises the weight platform times distance equal to the output prod- Bellcranks. The principle of levers 
one inch, Since the output movement uct the machine pictured must have an is as easy to apply to a bell crank lever 
e 39 is one seventh of the input movement, output force seven times as great as the as to a straight lever, particularly if 
. ag this output force must be seven times input force. the push or pull on each arm is at right 
- the input force. This means that a 100- You never get any more work out of angles to the arm. In Fig. 4 the arm 
aS lb down push on A will lift a 700-Ib a machine than you put in. Assuming length ratio is two to one, so any push 
iy. weight at B, if the friction in the ma- no friction, all gearing or levers or on the 18-in. arm delivers double force 
ae chine can be neglected. similar devices can do is to change the at the 9-in. arm. 
Principle of Work. This rule nat- work into the form most convenient for Next month, more tips on leverage. 
Output 
; 
mechanism 
i 3 tons Delivery 200/b 


2 To multiply force any machine loses distance propor- 
tionately. Here applied force moves 7 times as far as 
load, so load (neglecting friction) is 7 times applied 
force. 3 When a beam is supported at 2 points either 
may be the fulcrum. If right support is fulcrum, 1-ton 


pull on hoist at 3-ft lever arm supports 3-ton load at 
1-ft arm. If chain support is fulcrum, right support at 
3 ft must push up 2 tons to support 3-ton load at 2 ft. 
4 Bellcrank, with forces acting square to metal arms, 
has mechanical advantage of 2, so doubles the force applied 
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SUN COMPRESSOR LUBRICANT... 


Keeps Vital Unit Operating 24 Hours a Day Without Parts Replacement or Repairs of any Kind 


The multi-stage, duplex air-compressor shown above operates 24 hours 
a day, supplying air to hydraulic presses, paint sprayers, air hammers, air 
grinders and automatic heating equipment. 


A few years ago the customer was having considerable bearing 
trouble while using a well-known brand of lubricating oil. A Sun Engineer 
studied the operating conditions and recommended the proper Sun 
lubricants, ‘Job Proved" in dozens of similar machines. 


For more than three years now, Sun “Job Proved” lubricants have 
been in service. Crankcase temperature has been lower. Oil consump- 
tion has been less. No shut-downs or repairs of any kind have been neces- 
sary, and inspection has shown all parts to be clean and well lubricated. 
Records of this sort are being made every day by ‘Job Proved" Sun 
products in hundreds of plants. For lubricants that will give you maximum 


assurance of steady night-and-day operation, call your nearest Sun 
office or write Department P-10. 


N OIL COMPANY - Philadelphia 3, Pa. 


INDUSTRIAL 
PRODUCTS 


at 
at 
8, 


HOW 


> ONCE ONE GEAR TOOTH breaks it isn’t 
long before they all let go. The absence 
of one tooth puts greater load and 
shock on the next until in a short time 
it also fails. Sometimes important gears 
are specially built for the job and dif- 


ficult to obtain quickly, which means a 
shutdown of considerable duration. 
These costly delays in production can 
be shortened if facilities are available 
to make the necessary repairs to a 
damaged part. In the example below 


REBUILD TEETH 
IN GEAR WHEELS 


the gear was practically rebuilt but the 
same procedure can be used to restore 
any number of teeth. Making repairs 
before the second tooth fails not only 
shortens the job considerably but also 
minimizes shutdown time. 


Courtesy of Bowers Machine Co Ltd and G D Peters & Co Ltd 


Grease can be removed with a brush by immersing the 


gear in carbon tetrachloride heated to 200 F. 


protective mask against the fumes. 


Wear 


After cleaning, grind 


off rough surfaces to produce a smooth welding surface. 


When teeth are broken off flush with wheel periphery, 

drill and tap a series of holes for anchor studs. 
the studs tightly in place so their free ends protrude far 
enough to give deposited metal good anchorage. 
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Preheating to 600 F can be done by mounting the gear 
in an oil-fired furnace so it can be kept hot while 


welding. 


Distribute welding heat by making one pass per 


tooth and rotating the wheel 90 deg to the next tooth. 


Screw 


base electrode, 


Brass formers can be inserted between teeth to guide 
the welder in judging the depth of deposit. 
especially developed for 
cast-iron welding, does not adhere to the brass formers. 


The nickel- 
machinable 


POWER @ October 1947 


nic 
™ 

Tc 


STATIONARY AND PORTABLE AIR COMPRESSORS 


Wad 


GENERAL OFFICES: HENRY W. OLIVER BUILDING - PITTSBURGH, PA. 
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> THis QUESTION, the fifteenth in a 
series on water conditioning, comes 
from the files of Dr R C Ulmer. 


Goodwater Laboratory 
Drum City, U.S.A. 
Dear Chemist: 

Workers in the water-treatment field 
frequently use the term self-purging 
water. What do they mean? 

Your truly, 
WALTER TENDER 
Dear Walter: 

From a chemical and physical stand- 
point, prevention of boiler scale. is well 
understood. Unfortunately, this does 
not often appear to be true either be- 
cause of failure to carry out the recom- 
mended preventive measures or because 
extravagant and unreasonable claims 
were made for the method used. In 
brief, here is the explanation. 

What happens inside a boiler de- 
pends on the particular water con- 
cerned. Temporary or carbonate hard- 


QUESTION BOX 


By Dr R C ULMER, E F Drew & Co Inc 


permanent hardness, or both, in the de- 
sired manner, the water is called self- 
purging. No chemicals need be added 
although conditioning of the sludge may 
be necessary. 

The described treatments are satis- 
factory for most low-pressure installa- 
tions (below 150 psi). Above this pres- 
sure, especially at high ratings, some 
scale may form. To eliminate this, ex- 
ternal treatment or phosphate, or both, 
may be used. When phosphate is used 
both temporary and permanent hard- 
ness are converted to phosphate before 
any excess of the latter shows up. 
Therefore, a large amount of calcium 
phosphate is formed, and as this ma- 
terial may cause adherent deposits and 
carryover, some conditioning is often 
required. Two general procedures are 


PURGING WATER? 


common, namely, the use of tannin as 
a dispersive agent and coagulants such 
as organic colloids. The latter has the 
advantage of making possible the re- 
moval of suspended matter, and thereby 
decreasing carryover. 

For hard waters it is often desirable 
to limit the amount of calcium phos- 
phate formed. Consequently, a combi- 
nation phosphate-alkali treatment may 
be used. This causes part of the cal- 
cium to precipitate as calcium car- 
bonate and part as calcium phosphate. 
Through proper conditioning of the 
sludge thus formed, scale formation, 
sludge deposits and carryover are elimi- 
nated. 

Yours truly, 
Chemist 
Goodwater Laboratory 


TYPICAL RAW-WATER ANALYSES 


Internal Treatment 


ness is destroyed by heat or boiling. 
That is, calcium and magnesium bi- 
carbonate break down to form calcium 


and magnesium carbonates liberating P M H 
carbon dioxide. In the presence of oem - alkalinity alkalinity hardness 
alkali the magnesium carbonate is con- 
verted to magnesium hydroxide. None 3 28 as on pa 

of these materials is scale forming al- 4 15 
though they may cause sludge deposits 


and carryover. To prevent this, organic 
materials, especially colloidal types, 
have been used to good advantage. 

If the water also contains permanent 
or sulphate hardness, sufficient alkali 
must be present to precipitate it. The 
alkali may be present as sodium bi- 
carbonate or, if not present, it is added 
as part of the treatment. Thus the 
hardness or scale-forming salts are 
changed into sludges which, although 
non-scale forming, may still cause ad- 
herent sludge deposits and carryover. 
As mentioned, the organic colloids have 
been used to good advantage in elimi- 
nating these difficulties. 

If sufficient alkali is present in the 
water to precipitate the temporary or 


1 Since M = H, all hardness is a temporary or carbonate type. All hardness 
is destroyed by heat (self-purging water). Alkali must be added to prevent 


corrosion. Usually, sludge conditioning is necessary. Phosphate may be required 
for high pressure. 


2 Since M is greater than H, water is "self-purging’ in that all the hardness 
is destroyed on heating and sufficient alkali is present to prevent corrosion 


Usually, sludge conditioning is necessary. Phosphate may be required for high 
pressure. 


3 When M is less than H, sulphate or permanent hardness is present. Alkali 
or phosphate, or both, must be added to precipitate the hardness. Sludge con- 
ditioning is usually necessary. 


4 M is less than H, and H is high. Combination alkali—organic—phosphate 
treatment is often used. Zero hardness, but no excess phosphate, should be 
maintained. Sludge conditioning is required. 
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MODERN PRESSURE PIPING REQUIRES 
SPECIALIZED SHOP FACILITIES AND PERSONNEL 


Demand Furnaces Like These 


A really superior job of heat treating and 

stress relieving requires furnaces like these 

which handle entire subassemblies. And 

only qualified pipe fabricators have the 

experience background for proper utiliza- 
_ tion of these facilities. 


These furnaces are under exact control 
by elaborate instruments and expert super- 
vision. Pyrometers permit operators to 
exactly regulate the temperature cycles. 
This correct heat treating and stress reliev- 


ing is another way in which qualified pipe 
fabricators maintain control of quality. 


Pre-fabricated piping is better piping 
because made by piping experts working 
under ideal conditions. You will find it 
more economical to erect as all difficult 
operations have been performed in the 
shop. It is delivered to the job in a series 
of subassemblies that are commercially 
practical, correctly aligned, thoroughly 
cleaned, shop tested and inspected. 


L 


1109 CLARK BUILDING 


THE PIPE FABRICATION INSTITUTE 


PITTSBURGH, PA. 


Write for Technical Bulletin 
] describing pressure piping fabrication 
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Remember Those 
Heaven-Born Fish? 


WHEN OUR OWN GEorcE EpWaARDs ven- 
tured the opinion a year ago that a 
rain of fish from heaven was an 
amusing but unbelievable myth, L L 
Scheiderer of Toledo wrote to recall a 
boyhood experience when tiny fish were 
lifted from a nearby creek by a small- 
sized tornado and rained down on the 
road (Aug 1946, p 150, Power). Now, 
a year later, Scheiderer sends a front- 
page story from the Times of fishy 
weather in Toledo. In a downpour 
2-inch minnows were rained on the 
tarpaulin cover of a truck. The sketch 
below is a cartoonist’s adaptation of the 
reporter's photo. Moreover, the Times 
nature editor stated that while “it is a 
little out of the ordinary, minnows are 
sometimes drawn up in a waterspout 
and then appear to fall from the skies. 
Thanks, Mr Scheiderer, for keeping us 
informed about high-flying minnows. 


A Point Well Taken 
Say the Editors 


THE PHOTOGRAPH on the August 1947 
cover of Power shows a mechanic us- 
ing an engineer’s wrench on stud nuts. 
Safety regulations in a plant having 
equipment this size should require a 
socket wrench for this work. Let’s 
have fewer injured hands and less time 
out. 

Boston, Mass. Tuomas A Ray 
What to Do When 
Boiler Tube Fails 


Harry M Sprinec, in “Meeting Emer- 
gencies in Steam Boiler Operation” 
(Feb 1947, p 108), recommends feed- 
ing all water possible to the boiler to 
maintain water level if a tube or the 
blowdown fails. I do not believe this 
solution holds for all conditions. In 
superheater-tube failure the practice is 
correct, but for a watertube it is haz- 
ardous, particularly in a bank of large 
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ARGUMENT CORNER 


Here we keep open house for inquiring minds who set the 
editors straight on such subjects as high-flying minnows, 
lamp bulbs as fire extinguishers, and the P alkalinity 
test, not to mention what to do when boiler tubes fail 


boilers such as those in central sta- 
tions. 

I see little value in feeding a large 
amount of water into a boiler setting. 
This would flood the furnace, and prob- 
ably the operating floor and firing aisle 
with hot water, besides damaging the 
brickwork. If the tube failure does 
not kill the fire immediately, it should 
be pulled as quickly as possible. 

After killing the fire, there is little 
reason to continue feeding water to the 
boiler. “It would be much better to 
cool the unit slowly than to permit 
large amounts of water to change the 
temperature suddenly, causing severe 
strains and stresses in boiler metals. In 
the few cases I have known, more 
damage has resulted from continued 
water feeding than from tube rupture. 

As I see it. when a watertube rup- 
tures, it is usually better for the op- 
erator to (1) pull the fire immediately 
(2) close water and steam valves (3) 
stop forced-draft fan and (4) secure 
registers and dampers. If necessary, 
continue to operate the induced-draft 
fan to help remove steam, dust, ashes 
and soot from boiler setting, and to 
keep fire room as clear as possible. 
Experience has proved that in large 
central stations the last operation is 


important if fire-room crew is to keep 
other available boilers in service. 
San Diego, Calif. A W SHEPHERD 


Booster for Guarding 
Against Over-Optimism 


Usuatty I rate your thinking highly 
and read your page [George Edwards] 
in Power with great interest. But in 
the July issue (p 140) you are sour. 
You must have written it on one of 
your off days for I find it hard to be- 
lieve you looked at the facts and 
thought through your thesis. I believe 
your simile is poorly chosen. 

We are in a period of high produc- 
tion and high prices. At such times 
optimistic business men are quite likely 
to over-extend themselves. Those in 
frozen foods are an example. They 
froze a lot of material at high prices. 
Consumers refused to pay prices that 
allowed newcomers to the field a profit. 
I understand quite a few operators in 
the frozen food field are now out of 
business. 

You and I may not agree with ‘the 
way the thought is expressed in “Fore- 
cast of a recession,” but the basic 


(Continued on page 144) 
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O: COURSE IT 1s. Shut down and repair 


costs have increased in the same propor- 
tion as other expenses. Copper Tube lines 
offer greater dollar and cents economy 
than ever before. 


These strong, rustproof corrosion-resist- 
ant tubes remain smooth and clean inside. 
No rusty scale can form to accumulate 
built-up deposits. As a result, you rarely if 
ever need to dismantle lines for cleaning. 
Costs of maintenance and replacement are 
cut to a minimum ... and failures caused 


by rust become a thing of the past. 


Reduction or elimination of down time 
alone can make copper tubes the most 
economical material to use. For detailed 
information on Anaconda Copper Tubes 
and their industrial application, write for 
Publication C-24. on 
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Piping 
Costing More? 


American Vibration Eliminators exclude vibration and 
compensate for thermal expansion in pipe systems. 
Pressure-tight, safe for conveying costly gases or 
liquids, such as refrigerants, American Vibration Elimi- 
nators are easily installed. For catalogue, write Ameri- 
can Metal Hose Branch, Waterbury 88, Connecticut. 


SEAM FLEXIBLE 
BRONZE TUBING 


trom mine to consumer 


COPPER TUBES 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass LTD. 
New Toronto, Ort. 


ar 
AMERICAN VIBRATION ELIMINATORS 
y COPPER FERRULE WELDED. 
CAP 
COPPER TUBE END Saat 
f 
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New 


IN PLANT 


EQUIPMENT 


Heating Controller E37 


NEW HEATING-SYSTEM CONTROLLER, called 
the Fuel Watchman, supplies heat as 
needed for outside weather conditions. 
Manufacturer says neither open windows 
nor local sources of heat, ranges, etc, can 
fool the controller because it does not use 
room thermostats. Device serves equally 
well on central or zone control systems, 
controlling either zone steam or water 
supply or oil burners, stokers, and gas 
burners. Once installed and adjusted, 
the device requires no attention in taking 
care of heating needs, nightly and season- 
al shutdowns, and morning and seasonal 
startups. Controller consists of (1) roof 
thermostat (2) series of outside thermo- 
stats (3) main control panel. Roof ther- 
mostat is located where it receives direct 
rays from the sun for the greatest length 
of time. Its purpose is to determine the 
amount and effect of solar radiation being 
absorbed by the building and to prevent 
overheating on mild days. 

Six outside thermostats, mounted on the 
north side of a building where they are 
protected from the sun, are so adjusted 
that each operates over a different tem- 
perature range. Part of the controller 
consists of two synchronous motor clocks, 
one for each outside thermostat. Each 
disk is notched to correspond to one out- 
side thermostat setting, so that when the 
outside temperature is 60 F or below, only 
one schedule is in operation. 


To secure additional information on these new equipment items, use convenient reply cards on page 186A. 


With one thermostat calling for heat, 
its respective clock-driven disk is notched 
to complete the control circuit at intervals 
throughout the day. While the circuit is 
completed the oil or gas burner or stoker 
operation is controlled by a steam-pressure 
switch. Morning startup notches keep the 
control circuit closed until building is 
warm, after which operation is intermit- 
tent. Relays, thermostats, clock motors 
and transformer are of heavy-duty con- 
struction to give long life and trouble-free 
operation. Fuel Watchman Co, 77-29 
138th St, Flushing, N. Y. 


Insulation Tester E38 


THIS NEW TESTER measures insulation resist- 
ance of power cables, transformers, con- 
densers, switches and wiring assemblies at 
any desired de voltage up to 10 kv. Break- 
down voltage can also be determined with 
minimum damage because of burning. Two 
separate circuits measure high resistance at 
desired test voltage. Full manual control 
is provided for selecting any output volt- 
age up to the maximum. 

Resistances range from 0.1 to 50,000 meg- 
ohms and may be read directly on a 
megohmmeter scale at open circuit vol- 
tages of 500, 1000, 5000 and 10,000. Meg- 
ohms may also be simply calculated in 
ranges from 0.3 to 20,000 megohms from 
the readings of a voltmeter and microamme- 
ter, connected to read resistance at any de- 
sired test voltage from 100 to 10,000 v. 
Either method is selected on one switch. 
Leakage current ranges are 30, 150, 300 
and 1500 microamperes and are readable 
at any voltage. A polarity reversing switch 
allows positive or negative side of voltage 
supply to be grounded. Tester operates 
from a 115-v 60-cycle system and consumes 
a maximum of 65 watts. Safety features in- 
clude a relay that connects the output ter- 
minals to a 50,000-ohm 100-watt resistor 


when power is turned off. This resistor, 
which removes dangerous capacitance 
charges remaining on the cable, can algo 
be connected manually by depressing g 
pushbutton on instrument during test 
operation. Radio Frequency Labora. 
tories, Inc, Boonton, N. J. 


Lubricating-Oil Refiner E39 


SMALL AND COMPACT, this refiner makes jt 
possible for industrial plants to re-refine 
dirty lubricating oil formerly thrown away, 
Unit refines all lubricating oils, including 
crankcase drainings from internal-combus. 
tion engines. Working automatically, it com. 
pletely re-refines the dirty oil, removing al} 
impurities in about 20 min. It handles 3} 
gal per batch and has a capacity of about 
90 gal per 8-hr day. The process uses a 
specially developed catalyst and a filter. It 
removes all foreign solids, such as dirt, car- 
bon, sludge, abrasives, and also foreign 
liquids, such as gasoline, kerosene, sulphu- 
ric acid and water. 

Automatic oil refiner is 25 in. in dia, 
44 in. high, and weighs only 300 lb. It is 
mounted on casters for easy moving, and 
operates on 110 or 220 v, 60 cycles. Holden 
Co, Buffalo, N. Y. 


Pressure Transmitter E40 


THIS NEW PRESSURE TRANSMITTER has a high 
accuracy and gives a large electrical ac or 
de signal. It is designed for service with 
various gases and liquids, such as air, oxy: 
gen, water, oil, gasoline, alcohol, hydrau- 
lic fluids and aniline. In one rugged unit, 
it combines controlled-action bellows ot 
Bourdon tubes and microtorque potentiom- 
eters. Standard units can be supplied in 


Please 


be sure to identify your request with the new equipment key letter and number, as shown on the items above. 
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for Power or Process piping... 
everything’s in the CRANE line 


Valves, fittings, or pipe line accessories ... pipe or shop- 
fabricated piping units... whatever you need for new 
installations or replacements ... most likely Crane sup- 
plies it. And with good, dependable quality in every 
single item. 
On this water treating installation, for example, here’s 
how the complete Crane line helps simplify the whole 
piping job. You specify from one catalog... get every- 
thing on one order to your local Crane Branch or Whole- 
saler. From start to finish, the job moves fast and smooth 
...with good piping performance assured. Because 
when you standardize on Crane materials, you get this 
3-way advantage: 
ONE SOURCE OF SUPPLY offering the world’s largest selec- 
tion of steel, iron, brass and alloy piping materials for 
all power, process, and general service applications. 
ONE RESPONSIBILITY for piping materials—helping you 
to get the best installation, and to avoid needless delays 
on the job. 
OUTSTANDING QUALITY in every item—assuring uniform 
dependability and durability throughout piping systems. 
CRANE CO., 836 So. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


OF QUALITY 


BRICATE? 
FACIPING 


(Right) BETTER ADAPTABILITY for more services — 
Crane Standard Iron Body Wedge Gate Valves in a 
complete line for steam pressures up to 125 pounds; 
for water, oil, or gas, up to 200 pounds. Made in 

outside screw and yoke, and non-rising stem ¢ 
patterns; with screwed and flanged ends; brass 

trimmed and all-iron. In all sizes 2 in. and § 
larger. Complete specifications in your # 
Crane Catalog, pp. 101-106. 


Water treating layout for power 
blant... piping materials from 
Crane. 


EVERYTHING FROM... 


VALVES « FITTINGS 
PIPE PLUMBING 
AND HEATING 


FOR EVERY PIPING SYSTEM 
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Equipment Continued 


resistances ranging from 100 to 20,000 ohms 
and 0 to 500 psi, with special ranges on 
application. G M Giannini & Co, 285 
West Colorado St, Pasadena 1, Calif. 


Tachometer Indicator E41 


NEW TACHOMETER INDICATOR, for flush 
mounting on switchboard, projects only } 
in. from panel surface on which it is 
mounted. Indicator is supplied in any one 
of 50 standard scales covering speeds from 
1 to 100,000 rpm. It can serve with any ot 
the Metron tachometer heads for hand or 
fixed engagement for speed measurement. 
Panel dimensions are 7} in. wide and 9} 
in. high with a projection of 43 in. behind 
front surface of panel. Connections are 
made to terminals in the rear. Metron In- 
strument Co, 432 Lincoln St, Denver 


9, Colo. 


Mercury Switches £42 


HERMETICALLY SEALED by a patented process 
of fusing metal to ceramic, these small 
Mercontrol switches are made in 5, 10, 15 
and 20 amp sizes and are especially adapted 
to explosionproof areas. The metal inclo- 


sure provides safe and hazard-free opera- 
tion in atmospheres where switch-sparking 
constitutes a danger. They provide mercury- 
to-mercury contact without arcing, pitting 
or burning. They operate at 110 and 220 v, 
ac or de in an ambient temperature of 100 
C. Pressure of hydrogen inside switch to 
quench the are is 28 psi above atmospheric. 
Tests prove that these small Mercontrol 
switches will stand an overload of 400% 
for a short time. Only 1} in. long, } in. in 
dia, these switches can be installed easily 
in standard “cartridge-fuse” holders. Mer- 
control switches are also available in mini- 
ature units, 1 in. long, } in. in dia. Mer- 


control, Inc, 278 Pearl St, New York 7, 


Gage Case E43 


ACALOY GAGE CASE is made of a high-com- 
pression molded aluminum alloy. Case sur- 
face is treated by patented process to pre- 
vent corrosion; manufacturer claims it will 
withstand 1500 hours of -Salt-spray test. 
Over the treated surface is a black baked-on 
finish. synthetic-rubber sealing gas- 
ket and stainless-steel snap ring make the 
case weatherproof. It can be designed to 
accommodate safety blowout disks when 
required. Helicoid Gage Div, American 
Chain & Cable Co, Bridgeport, Conn. 


Pressure-Seal Valve £44 


DESIGN OF PRESSURE-SEAL VALVE BONNE? 
and body is such that the internal pres- 
sure is utilized to make bonnet joint 
tighter. The small bonnet fits inside body. A 
circular gasket. placed between body and 
bonnet. is held in place by bonnet retain- 
ing ring. which screws into body. A bon- 
net clamp is placed on a shoulder in bon- 
net retaining ring and serves as a bearing 
for stud nuts. 

When bonnet joint is assembled. nuts are 
tightened. which pulls the bonnet up 
against gasket. This gives an initial seal 


between bonnet, gasket and body. As pres. 
sure increases within body neck, bonnet jg 
forced against gasket, making joint tighter 
and eliminating all stress on studs. Tota] 
thrust on gasket, created by internal pres. 
sure, is resisted by bonnet retaining ring, 
Walworth Co, 60 E 42nd St, New York 
we 


Fire Extinguisher E45 


NEW 4-LB-MODEL DRY-CHEMICAL fire extin- 
guisher, known as the Ansul 4, is 191% in. 
long, 314 in. in diameter, light in weight, 
and designed for effective use by inex- 
perienced operators. The extinguisher is 
suitable for putting out fires in flammable 
liquids, gases, solids and electrical equip. 
ment, and also for controlling fires in 
ordinary combustibles. Manufacturer says 
extinguishing agent is nontoxic, noncor- 
rosive, nonabrasive, and a nonconductor of 
electricity. Device comes supplied with a 
quick-opening bracket for vertical or hori- 
zontal mounting in locations where space 
is limited. Fire extinguisher div, Ansul 
Chemical Co, Marinette. Wis. 


Safety Flashlight E46 


Approvep By Underwriters’ Laboratories, 
Inc, for Class 1, Group D, hazardous loca- 
tions, this new Rub-R-Lite K2 flashlight 
operates on a new principle. All working 
parts (including approved bulb-ejector 
mechanism) are contained in a_ small 
sealed-in-head unit that is popped in or 
out of the steel-lined Neoprene case when- 


To secure additional information on these new equipment items, use convenient reply cards on page 186A. Please 
be sure to identify your request with the new equipment key letter and number, as shown on the items above. 
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The full Revere facilities, including the 
Revere Technical Advisory Service, are 
made available to you through the 
Offices listed here. 

In addition Revere Distributors in all 
parts of the country are eager to serve 


you. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Il; Detroit, Mich; New 
Bedford, Mass.; Rome, N. Y.—Sales Offices in Principal Cities, 
Distributors Everywhere. 
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DIVISION OFFICES AND MILLS 


BALTIMORE DIVISION 
P. O. Box 2075 

1301 Wicomico Street 
Baltimore 3, Md. 
Phone: Gilmor 0222 
Teletype: BA 164 


MICHIGAN DIVISION 

5851 West Jefferson Avenue 
Detroit 9, Mich. 

Phone: Vinewood 1-7350 
Teletype: DE 237 


ROME DIVISION 

P. O. Box 151 

Rome, New York 

Phone: Rome 2000 
Teletype: ROME N Y 447 


MAGNESIUM-ALUMINUM DIVISION 
P. O. Box 2075 

1301 Wicomico Street 

Baltimore 3, Md. 

Phone: Gilmor 0222 

Teletype: BA 164 


DALLAS DIVISION 

2200 No. Natchez Avenue 
Chicago 35, lll. 

Phone: Merrimac 2600 
Teletype: CG 957 


NEW BEDFORD DIVISION 
24 North Front Street 

New Bedford, Mass. 

Phone: New Bedford 8-5601 
Teletype: NB 87 


CHICAGO MANUFACTURING 
DIVISION 

2200 No. Natchez Avenue 
Chicago 35, Ill. 

Phone: Merrimac 2600 
Teletype: CG 957 


ROME MANUFACTURING 
COMPANY DIVISION 

P. O. Box 111 

Rome, New York 

Phone: Rome 2800 
Teletype: ROME NY 449 


> 


¢ 


—AT YOUR SERVI 


DISTRICT SALES OFFICES 
At above Mill Points and in the following cities 


ATLANTA 3, GA. 
Rhodes-Haverty Bldg. 
Phone: Main 2142 
Teletype: AT 96 


BOSTON 10, MASS. 
140 Federal Street 
Phone: Hubbard 7190 


BUFFALO 7, N.Y. 

1807 Elmwood Avenue 
Phone: Delaware 7616 
CINCINNATI 2, OHIO 
Carew Tower 

Phone: Main 0130 
Teletype: Cl 171 
CLEVELAND 15, OHIO 
Midland Bldg. 

Phone: Cherry 3930 
Teletype: CV 572 
DALLAS 1, TEXAS 
Tower Petroleum Bldg. 
Phone: Central 8681 
Teletype: DL 88 
DAYTON 2, OHIO 
Mutual Home Bldg. 
Phones: Hemlock 3271 & 8921 
Teletype: DY 107 
GRAND RAPIDS 2, MICH. 
Keeler Building 

Phone: Grand Rapids 9-3301 
Teletype: GR 376 
HARTFORD 3, CONN. 
410 Asylum Street 
Phone: Hartford 7-8174 
‘Teletype: HF 87 
HOUSTON 2, TEXAS 
Mellie Esperson Bidg. 
Phone: Fairfax 7932 
INDIANAPOLIS 4, IND. 
108 E. Washington Bldg. 
Phone: Franklin 1395 
Teletype: IP 474 


LOS ANGELES 15, CALIF, 
714 W. Olympic Bivd. 
Phone: Richmond 9314 


MILWAUKEE 2, WIS. 
626 E. Wisconsin Avenue 
Phone: Marquette 1440 
Teletype: MI 292 


MINNEAPOLIS 2, MINN, 
Pillsbury Bldg. 
Phone: Atlantic 3285 


NEW YORK 17, N. Y. 
New York Central Bidg. 
75 East 45th Street 

Phone: MUrray Hill 9-6800 
Teletype: NY 1-1222 


PHILADELPHIA 40, PA, 
3701 No. Broad Street 
Phone: BAldwin 9-8720 
Teletype: PH 206 


PITTSBURGH 19, PA. 
Gulf Bidg. 

Phone: Court 4342 
Teletype: PG 572 


PROVIDENCE 3, R. 1. 
Industrial Trust Bldg. 
Phone: Gaspee 8110 


ST. LOUIS 8, MO. 
3908 Olive Street 
Phone: Newstead 0300 
Teletype: SL 191 


SAN FRANCISCO 4, CALIF. 
Russ Bidg. 
Phone: Sutter 0282 


SEATTLE 1, WASH. 
1331 Third Avenue 
Phone: Main 8372 
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Equipment Continued 


ever bulb or batteries are to be changed. 
A specially designed press-on, press-off 
switch automatically locks in each position. 
Therefore the light will not turn on acci- 
dentally and run down the battery. The 
pre-focused head unit and batteries become 
sealed in the Neoprene rubber case, which 
assures longer life. Dropping or throwing 
does not harm this flashlight because resil- 
ience of case permits much abuse. Neo- 
prene case resists deterioration from water, 
oil, gasoline, solvents, non-oxidizing and 
dilute acids, alkalies and salt solutions. It 
also withstands sunlight and weather, and 
resists heat and cold. Lennan Lights, Inc, 
231 W Oliver Ave, Burbank, Calif. 


Control Pilot E47 


ALL-PURPOSE PRESSURE-CONTROL PILOT is a 
simple and positive mechanical device to 
control action of a diaphragm regulating 
valve, and thus maintain a constant con- 
trolled pressure. Units are available in nine 
controlled-pressure ranges from } to 800 
psi. Leslie Co, 50 Delafield Ave, Lynd- 
hurst, N. J. 


Area Meter E48 


ELECTRONICALLY OPERATED AREA METER 
measures the more viscous liquids, such as 
black liquor, tar, chemicals, distillates and 
refrigerants, as well as freer flowing ones, 
such as water, oil and gasoline. Flow-meas- 
uring instrument consists of a specially de- 
signed telemetering transmitter connected 
to a standard Bailey electronic receiver. 
Like a valve, transmitter is easily installed 
in the pipeline. 

Transmitter has a port area varied by a 
plug restrained with a calibrating weight 
or spring. Plug assumes a position propor- 
tional to flow rate, which results in a sub- 
stantially constant pressure drop. Plug is 
directly connected to soft iron core of tele- 


meter transmitter and any movement of 
plug causes a voltage ratio variation in 
telemeter circuit. Electronic receiver em- 
ploys an impedance bridge measuring cir- 
cuit that is extremely sensitive to any un- 
balance in voltage ratio and therefore re- 
acts to slightest movement of plug. Re- 
corder may be calibrated to read in terms of 
volumetric units, thereby reducing errors 
because of density changes. Two trans- 
mitters may be connected to same recorder 
to measure the ratio, sum or difference of 
two flows. Bailey Meter Co, 1050 Ivan- 
hoe Rd, Cleveland 10, Ohio. 


METRON. 
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Tachometer Head E49 


TACHOMETER HEAD for all speed measure- 
ments between 100 and 10,000 rpm con- 
tains only one rotating part, which is 
mounted in permanently lubricated ball 
bearings. Electrical connections are made 
through ¥4-in. conduits or fittings to inside 
terminals. Direct coupling without need 
of a speed-changing drive is provided for 
all speed ranges. Dimensions are 
2¥sx1tix5 in. Operating torque is approx- 
imately 1/30 ounce inches. Metron In- 
strument Co, 432 Lincoln St, Denver 
9, Colo. 


Pipe Threader E50 


CONSTRUCTED OF HEAT-TREATED aluminum 
alloy weighing only 220 lb, the Thread 
King cuts, reams and threads pipe of } to 
2 in. dia. Larger sizes up to 8 in. may be 
handled with a special drive shaft. Pipe 
sizes are changed instantaneously by a spe- 
cial chuck with a selector dial. By turn- 
ing dial to required pipe size the one mov- 
able clamping jaw gives a positive grip 
even on short nipples. 

A specially designed movable reamer can 
be easily and quickly lowered into opera- 
tion. When reaming operation is com- 
pleted it is backed out and raised clear. 
The machine uses Armstrong adjustable 


dies. Three-groove step pulleys give high, 
medium and low speeds. Where electricity 
is not available, motor can be removed and 
base lowered to provide a support for g 
small gasoline engine. Century Engrg 
Co, 5529 S Vermont Ave, Los Angeles 
37, Calif. 


Arc Welders E5| 


NEW AC INDUSTRIAL ARC WELDERS are the 
moving coil type (both primary and sec. 
ondary coils move when adjustment js 
made) with no adjustable magnetic paths, 
Since one coil moves downward as the 
other moves upward, weight of descending 
coil helps lift ascending coil, thus making 
welding heat adjuster easy to turn. 

Current adjustment is made by a conven- 
ient knob on a pressed-steel disk that 
serves as dripproof cover of case. All coils 
are made of class B glass-insulated copper 
strap. A ventilating fan draws cool air 
through louvers at top and expels it at the 
bottom. A crane or hoist easily handles 
both stationary and portable types by two 
lifting eyes on top of case. The welders 
come in 300 and 500 amp sizes for opera- 
tion on single-phase 60-cycle current, either 
220/440 or 550 v. They can also be fur. 
nished for 50 cycles. Hobart Bros Co, 
Box 13, Troy, Ohio. 


Balancing Valve E52 


RADIANTROL BALANCING VALVE serves in ra- 
diant-heating system as a balancing valve 
to regulate water flow to individual coils 
in accordance with comfort conditions re- 
quired in area serviced. Radiantrol valve is 
somewhat similar to a butterfly control 
valve. It can be used with pipe coils buried 
as deep as 8 in. below concrete surface be- 
cause the hollow control stem can be cut to 
appropriate size. Stem extends from valve 
to a brass floorplate marked to indicate 
open or closed position. System is vented 
(Continued on page 140) 


Te secure additional information on these new equipment items, use convenient reply cards on page 186A. Please 
be sure to identify your request with the new equipment key letter and number, as shown on the items above. 
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As a user of the Nalco System, the world’s finest water treat- 
ment laboratories are at your service constantly to handle any ‘ 
special water treatment problems, as well as for routine water he 


analyses to check possible changes in raw water characteristics a ee i, 

small plant with low water requirements. 

Let Nalco water treatment engineers and 


There is no better proof of real water treatment 
service than Nalco’s growing list of utilities 


plants who have been continuous users of the 
progressive Nalco System over long periods of 
time. 

Permanently satisfactory Nalco Water 
Treatment results make permanent customers 
whether the user is a large utility, or a 


NATIONAL 
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chemists take over your water treatment prob- 
lems now. A Nalco Survey costs you nothing 
... May be your quickest way to permanently 
effective water treating in your plant. 


Write for details today. 


ALUMINATE CORPORATION 
6222 W. 66th Place, Chicago 38, Illinois 


Canadian inquiries should be addressed to Aluminate Chemicals, Ltd. 


555 Eastern Avenue, Toronto 8, Ontario 


The Scientific System of Water Treatment for All industry 
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i. T= use of compressed air for soot blowing reduces 
costs and requires less boiler water makeup equip- 
papi ment. A relatively new method of soot blowing, it is 
ms : used mainly in large boiler installations. 
ee The two stage air compressor in this layout has 
te intercooling as well as aftercooling. It delivers air at 


500 psi through the aftercooler and oil separator 
storage in a 500 psi receiver. This higher pressure tay 
supplies a 250 psi receiver through a pressure redugj 
valve, and the soot blowers operate from the latter tank 
at full pressure. The higher pressure delivered by th, 
compressor permits the use of smaller storage tap}, 
and reduces the moisture content in the air to be us 
by the soot blowers. Also, should it be needed, the 59) 
psi pressure is available for other phases of the Moy. 
ing operation. 

The cooling water circuits are all controlled }y 
Jenkins Fig. 106-A Bronze Globe Valves. The drain 
are all of the open type to permit a visual check of th. 
flow of cooling water. 


Both the oil separator and pressure reducing valy 
sections are shown in duplicate for standby service, anj 
are provided with O.S. & Y gate valves of the appro 
priate pressures. 


PRACTICAL PIPING 


A. Use the right type valve for the service. 
for trouble-free, time-defying hookups 4 Lb» Place valves correctly in the line. 


IMUustrating the proven 3-point formula 


~ MARK 
~ 


The intercooler and aftercooler are both provided 
with traps for removing the condensate, and both re 
ceivers are provided with drain valves which must he 
opened prior to operation of the soot blowers in order 
to remove all water from the system. 

Fig. 106-A, a Renewable Disc Bronze Globe Valve, 
is designed with a convenient slip-on, stay-on dis 
holder that permits a quick change of disc. The resil- 
ient composition disc assures drop tight closure with 
the least closing effort. The sturdy screwover bonnet is 
unaffected by repeated disassembly and reassembly. 
Many other unusual features, described in Jenkins Cat- 
alog, make Fig. 106-A one of the most widely used of 
all Jenkins Valves. 


A CHOICE OF OVER 600 JENKINS VALVES 
To save time, to simplify planning, to get all the advan 
tages of Jenkins specialized valve engineering exper: 
ence, select all the valves you need from the Jenkins 
Catalog. It’s your best assurance of lowest cost in the 
long run. 

Jenkins Bros., 80 White St., New York 13; Bridgeport, Conn.; 


Atlanta; Boston; Philadelphia; Chicago; San Francisco. Jenkins 
Bros., Ltd., Montreal. 


VALV 


125 TO 600 LBS. STEAM PRESSURE 


HIGH PRESSVRE 
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FROM OTHER HIGH PRESSURE 
RECEIVER TANKS 


MEDIUM PRESSURE 


COMPRESSED AIR SYSTEM 
= BLOWING 
e prepared by Jenkins Bros. 
Fig. 106-A 
5 Composition Dis¢ 
BRONZE GLOBE | 
VALVE 
150 Pounds Steam 
=; = 300 Pounds 0.W.G. 
LOOK FOR THE TRA 
DIAMOND 
SINCE 1864 MARK.< JENKINS 


ssod-Ag doy ezu04g 026 N 
Ponys @jDD ezu0ig OBZ Z Ww 
sapoyopoyy suipig ezu01g 926 Z H 
Mm 
dvul 
Key 
> 
S3NI7 
Nivua 
4 
waive 
| 9NI7009 
BA WA 
AL34AVS 
Nivua 
® OL 
wivua 
AlddNs$ 
9NI1009 
ALBIVS 
SUNSS3ud H S2AWA 
= 
“Uden, 9 


BAIA 
HOW 


S¥NVL 
HOIH 


BAIWA ALB4vS 
aunssaua 


9 


LOOS Viv OL 


NO SQV3H 


New York 13, N. Y. 


St. 
Please send me a reprint of Piping Layout No. 27 


JENKINS BROS., 80 White 


L 


IRON « STEE 


SOLD THROUGH RELIABLE INDUSTRIAL DISTRIBUTORS EVERYWHERE 


BRONZE 


FOR EVERY INDUSTRIAL, ENGINEERING, MARINE, PLUMBING-HEATING SERVICE 
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Chimney height, ft 


4 


Number 182 


Theoretical Stack Draft 
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Theoretical or static chimney draft depends on the dif- 
ference in weight of equal columns of hot gas and 
atmospheric air, with both masses at rest. This is the 
maximum draft that can be produced; as soon as flow 
begins, friction between gas and chimney walls and 
ducts reduces the available draft. Here is a nomogram 
for computing static chimney draft based on the formula: 


where: D = draft, in. of water 
H{ = stack height, ft 
T, = air temperature, F abs 
T2 = gas temperature, F abs 
Example: Find the static draft produced by a 200-ft 
chimney when temperatures of air and gas are 85 and 
590 F respectively. Locate the two temperatures on their 
respective scales in the lower part of chart and project 
a straight line through them to axis A-A. From this inter- 
section project a straight line to 200 ft on the chimney- 
height scale and read 1.35 in. water on the inclined 
draft scale. — John Hyam 


D =7.6\4H (+ ) 


wk 
if 
ot 
4 
9 \ 
3 im / 
% 
; 200 A | 
250 
if 
¢ 
« 
% 
2, 
: 


= == ~ 
Y == == SS 
SSS === SSS 
ty 
Gy <i ==: 
/ \\\ \ 
\ 
ARE 
re ¢ \\ 
BAILEY METER COMPANY ] 
AED 
WAYS 
SSSSS —== 


875-psi, 900-F C-E boiler designed for 
525,000 Ib per hr has carried 640,000 NORTHERN EQUIPMENT COMPANY 


lb per hr, yet COPES Flowmatic holds 
water level within plus-or-minus 14 inch. 


Write for Report 469 discussing Flow- Feed Water Regulators, Pump Governors, Differential Valves, 
matic control in three plants of this Liquid Level Controls, Reducing Valves and Desuperheaters 
well-known Southern utility system. BRANCH PLANTS: Canada, England, France, Austria 


FOR SMALL BOILERS 

If you have smaller boilers which carry 
reasonably constant loads.at moderate 
) pressures, you can get all the benefits 
of continuous feed and stabilized water 
level from COPES Type OT—a simple 
level control feed water regulator. 
Compact, it is easy to install and main- 
tain. A proved performer in hundreds 
of plants. Write for information. 


NOON 


Representatives Everywhere 


FLOWMATIC 


SOLENOID VALVES 

There must be a good reason why 
important plants have gladly paid a 
premium for COPES Solenoid Valves. 
It lies in the sound engineering de- 
sign, plus the rugged construction 
which stands up under use and abuse. 
Not carried in stock, each valve is 
built for the individual installation. 
Sizes: 34 to 6 inch. Write for data. 
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Make boilers safer... 


No matter how severe your loads, how sensitive your 
boilers, two-element COPES Flowmatic will give you the 
dependably close water level control that means safe, 
efficient operation. Protection against tube failure from 
low water and carry-over caused by high water is proved 
by charts like that above, and by more than 2000 installa- 
tions at pressures up to 1825 psi. Adaptable to any piping 
layout. For specific recommendations, write in detail 
about your operating conditions. 


1071 GROVE DRIVE, ERIE, PENNSYLVANIA 
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The elder son of a neighbor has just gone off to college. After 
several months of indecision he chose a course in Mechanical Engi- 
neering at one of the Midwestern universities. 


Like so many youngsters coming out of high school, he had no con- 
viction about what he wanted to do. Law, engineering, art, business 
administration, science, politics, economics, agriculture—he looked 
them all over without favor. And, I guess, it’s a pretty fortunate and © 
singular lad of seventeen who has his career picked out. 


Invited to give a recommendation, I advised engineering, and here’s 
why. Engineers are in demand today, and will continue to be sought 
after for several years—so why not take advantage of the market? 
Many large companies have scouts scouring the engineering colleges, 


seeking to sign up engineers, and they will be doing this for several 
Junes to come. 


Take the power field, for example. The biggest building program 
we've ever known is under way—3.5 to 4 million kw of new capacity 
for the next five years. There will be many young engineers needed 
to help design, operate and maintain these plants. And it’s much the 
same story for other groups: civil, electrical, aeronautical and so on, 
all of whom are beginning to feel the push of the atomic age. 


Engineering has been a good training ground for many of the coun- 
try’s most important executives, and I’m betting that the percentage 
will grow steadily. Anything as basic as power engineering, for 
instance, is bound to give a youngster a sound grasp of business prob- 
lems, and a pretty clear understanding of relative values. 


When you add up both sides of the balance sheet, you'll find that 
the “engineering outlook” is a valuable thing to have. It means a 
practical, searching viewpoint—one that is constantly seeking to 
improve our standard of living by coming up with better, more 
economical ways of doing things. Yes, Id like to see whole regiments 
of bright youngsters take up engineering, for all of us will benefit. 
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ENGINEERING: In planning your insulation job, first 
call in an experienced insulation engineer. Johns- 
Manville . . . Insulation Headquarters for more than 
75 years ... maintains a staff of insulation experts. 
Each man knows how to take the guesswork out of 
your job... make it “right the first time.” 


CORRECT APPLICATION: No insulation is better than 
the man who installs it. J-M Insulation Applicators are 
industry’s first choice for completely efficient jobs be- 
cause: (1) They are trained in all phases of insulation 
application. (2) They employ skilled mechanics and 
up-to-date application methods. ‘ 


hns-Manville 
INSULATIONS 


fevery 
™ LAVERY seavice 
RIGHT INSULATION: Any insulation will save money 
—but only the right one will save the most for the 
longest period of time. Johns-Manville makes a wide 
range of insulations for every service and temperature. 
One of them, J-M 85% Magnesia, is the most widely 


used of all industrial insulating materials. 


28 YEARS YOUNG! Back in 1919, J-M 85% Magnesia 
was installed in the boiler room of the Rice Hotel, 
Houston . . . engineered right and installed right it is 
still cutting fuel costs — providing efficient service. Let 
us help you with your insulation problems. Write 
Johns-Manville, Box 290, New York 16, N. Y. 
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POWER NEWS 


BUSINESS ITEMS + APPOINTMENTS + FOREIGN FIELDS 
ASHINGTON NOTES » NEW DEVELOPMENTS » CONVENTIONS 


New High-Energy Pile 
Uses Plutonium Fuel 


> Existence of a radically new type of 
atomic pile has been revealed by- the 
Atomic Energy Commission. Success- 
ful operation of the new pile, which 
has been running at Los Alamos since 
last November, marks an important step 
toward the solution of several key prob- 
lems in generation of useful power. 

In some respects the new pile is more 
like an atomic bomb than like previous 
piles, in that it uses fast neutrons and 
plutonium, a concentrated man-made 
“nuclear fuel”, instead of the natural 
uranium used in previous more primi- 
tive piles. The new plutonium reactor 
is at present used to generate heat only. 
It has so far been operated at a heat 
output of only a few hundred watts, 
but the possible output is limited only 
by the rate at which heat can be re- 
moved and the ability of the reactor to 
withstand high temperature. 

In this pile, as in the atomic bomb, 
the atom-splitting chain reaction is car- 
ried on by fast neutrons, but the means 
of controlling the fast-neutron chain re- 
action has not been revealed. 

All previous piles operated on a 
slow-neutron chain reaction not only to 
permit control of the chain but also to 
make possible any chain reaction at all. 
In natural uranium the percentage of 
the active constituent, U235, is too small 
to maintain a chain reaction unless ar- 
tificially stimulated. 

By surrounding the slugs of natural 
uranium (or uranium moderately en- 
riched with U235) with carbon or some 
other moderator to slow down the flying 
neutrons, the neutrons were made far 
more effective in atom splitting, thereby 
making a chain reaction possible. 

These early piles required hundreds 
of tons of uranium and moderator. The 
new reactor, it is stated, uses no moder- 
ator. Using almost pure plutonium, it 
requires only a few pounds of nuclear 
fuel, perhaps of the order of the charge 
of an atomic bomb. 

Presumably the new pile was in- 
stalled at Los Alamos, the atom bomb 
center, primarily for an investigation of 

(Continued on page 182) 


138 (725) 


Citizens and guests of Hudson, Mass., visited Cherry St generating station of 
municipal light and power dept on Aug 10. The 50th anniversary of the plant 


was celebrated by a 3-hour open house. 


Hudson Plant 


The station interior, containing five 


diesel-electric generating units totaling 5525 kw, of which a 2000-kw Busch- 
Sulzer machine, with Westinghouse generator, is the largest, attracted wide- 
spread interest. The other units include a 1000-kw Alco-Sulzer machine and 
three American Locomotive diesels, all four driving General Electric generators 


Oct. 16-17—National Conference 
on Industrial Hydraulics, third 
annual meeting, Hotel Continental, 
Chicago. Dr V L Streeter, Armour 
Research Foundation, Technology Cen- 
ter, Chicago 16, Il. 


Oct 19-24—American Welding So- 
ciety, annual meeting, Sherman Hotel, 
Chicago, Ill. M M Kelly, secretary, 
33 W 39th St, New York 18, N. Y. 


Oct 20-22—American Society of 
Mechanical Engineers, fuels div 
meeting, Hotel Gibson, Cincinnati, 
Ohio. O B Schier, 29 W 39th St, 
New York 18. 


Oct. 23-24—Prime Movers Com- 
mittee, Pennsylvania Electric Assn, 
fall meeting, Benjamin Franklin Hotel, 


EVENTS 


Philadelphia, Pa. R L Hallman, chair- 
man, Pennsylvania Power & Light Co, 
Hazleton, Pa. 


Nov 3-7—American Institute of . 
Electrical Engineers, Midwest meet- 
ing, Congress Hotel, Chicago, Ill. H H 
Henline, 33 W 39th St, New York 18. 


Nov 12-14—Engineers’ Society of 
Western Pennsylvania, 8th annual 
water conference, William Penn Hotel, 
Pittsburgh, Pa. H M Olson, general 
chairman, Ohio Salt Co, Pittsburgh. 


Dee 1-5—American Society of 
Mechanical Engineers, annual meet- 
ing, Chalfonte and Haddon Hall Hotels, 
Atlantic City, N. J. Ernest Hartford, 
executive assistant secretary, 29 W 


39th St, New York 18, N. Y. 
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project 


into your production planning 


Since modern production planning requires projection of a program over a 
long period of time it’s quite logical that power requirements will be based 
on a similar long-range study of peak demands for all of the industrial 


services supplied by modern boiler and power plants. 


Because power plant construction, expansion, or modernization does require 


advance planning after your Consulting Engineers have completed their 


specifications and detail drawings, it’s never too early to call in Dravo Power 
Plant Specialists. When you draw upon Dravo experience during prior 
planning you can be assured that power and boiler plant construction will 
be completely integrated with the over-all project—you can schedule your 
future power requirements and depend upon Dravo to maintain the con- Cae 


struction pace to meet those schedules. 


There are important advantages to be gained when Dravo contract methods 
end construction techniques are applied to your power or boiler plant 
projects. Additional details of these methods and techniques are reviewed 
in Bulletin DR-504. 


DRAVO CORPORATION 


PITTSBURGH e PHILADELPHIA © CLEVELAND e NEW YORK 
ATLANTA e DETROIT WILMINGTON 


Power and Boiler Plants + Pumping Stations »* Power Plant and Contractors’ Equipment + Direct-Fired Heaters 
Industrial Heating and Ventilating + Bridge Substructures * Docks * Pump Houses and Intakes + Mill Foundations 
Locks and Dams «+ Shafts, Slopes and Tunnels + Towboats and Barges + Coal and Ore Bridges + Cranes and 
Derrick Boats + Crane Cab Coolers + Open Steel Flooring + Concrete Aggregates + Inland River Transportation 
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Equipment Continued 


by removing floorplate and hollow stem 
and turning a small capscrew on top of 
valve bonnet, which is drilled to permit 
escape of air from piping system. 
Radiantrol valve comes in 1}-in. size, 
which is adaptable to 1 and 1}-in. pipe. 
Fiber container in which valve is shipped 
is designed so that it can serve as a con- 
crete pouring form. Homestead Valve 


Mfg Co, Coraopolis, Pa. 


Flexible Metal Hose E53 


SEAMLESS FLEXIBLE METAL HOSE is made of 
a bronze tube formed into a uniform heli- 
cally corrugated, flexible hose. To give ad- 
ditional safety, extra life and prevent elon- 
gation, hose is incased in a bronze wire 
braid. Sheath is permanently attached to 
couplings to relieve the hose itself of dam- 
aging strains. The Uniflex fitting provides 
metal-to-metal seat by a seal produced be- 
tween fitting body and spring washer effect 
of hose itself. No brazing or packing is re- 
quired. Brockway Co, Naugatuck, Conn. 


Pipe Packing E54 


SELF-ADJUSTING, SELF-LOCKING rubber-ring 
packing for bell and spigot cast-iron pipe 
joints can be used with any joint com- 
pound. Without compound, the ring holds 
40- to 60-psi pressure. Smith-Blair Inc, 
South San Francisco, Calif. 
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CYLINDRICAL COOLING TOWER can be built 
of wood or steel in either individual or 
multiple cell units and with single or 
double wall construction. Design allows 
air to enter the tower from any point of 
the entire 360-deg circumference. Santa 
Fe Tank & Tower Co, 5401 S Boyle 
Ave, Los Angeles 11, Calif. 


Diaphragm Valve E56 


NEW DIAPHRAGM CONTROL VALVE is fitted 
with a continuously connected handwheel 
that permits manual operation if operating 
pressure fails or the control instrument, for 
any reason, fails in operation. Valve is posi- 
tioned by merely turning handwheel. Manu- 
facturer claims that valve eliminates neces- 
sity of a conventional bypass. Travel limit 
stops are incorporated that can be set to 
limit valve stroke from 0 to 100%. They 
can be set to permit a 25% valve travel 


at any point in valve stroke from fully 
closed to fully opened. Then if operating 
pressure fails, the control valve plug could 
only change its position plus or minus 
123%. 

A position indicator automatically indi. 
cates valve plug posilion and shows setting 
of travel stops. It shows percent of free 
travel of valve plug, and in exactly what 
portion of valve stroke the free travel can 
occur. It also reveals whether handwheel is 
in a neutral position. Hammel-Dahl Co, 
243 Richmond St, Providence 3, R. I. 


Welder, Power Unit E57 


New 200-amp rotary ac arc welder for 
construction, maintenance and _ repair 
welding, includes a simply operated 
changeover switch to convert the welder 
generator into a 52-amp 120-v 60-cycle 
5-kw 6.3-kva_ single-phase power unit. 
Model GA is complete with gasoline engine 
drive. Model WA is arranged for local 
power attachment. Hobart Bros Co, 
Troy, Ohio. 


Adjustable-Speed Motor E58 


AVAILABLE IN RATINGS from 3 to 50 hp, 
220, 440, and 550 v, the new Tri-Clad 
motor features stepless speed adjustment 
over a 3 to 1 ratio by simply turning a 
dial. The entire unit, with the exception 
of starter control, is self-contained in a 
housing a little larger than that for con- 
stant-speed motor of comparable rating. 
(Continued on page 166) 


To secure additional information on these new equipment items, use convenient reply cards on page 186A. Please 
be sure to identify your request with the new equipment key letter and number, as shown on the items above. 


140 (726) 


POWER @ October 1947 


Vi 
; 
; = 
<= 
is \ 
’ 


INDUSTRIALLY SPEAKING 


— eSert> tells of the supposedly indestructible Achilles 
and how finally he was slain when an arrow found its 
mark in his only vulnerable spot—his heel. 
Too often in industry today, Production’s vulnerable spot is the boiler plant 
..- a boiler plant made unprofitable by improper water conditioning. 
Correct water conditioning is a matter of careful and scientific control. 
W.H. & L. D. BETZ is an organization of engineers and chemists specializing 
in the solution of all industrial water problems. Years of 
experience have made Betz water conditioning service scientifically 
correct .. . complete . . . economical. Our staff of engineers will 
welcome the opportunity of discussing your boiler water problems. . . 
W. H. & L. D. BETZ, Gillingham and Worth Sts., Philadelphia 24, Pa. 
In Canada: Betz Laboratories, Limited, Montreal 1. 


OILER WATER CONDITIONING © COOLING WATER CONDITIONING « INDUSTRIAL ‘WASTE TREATMENT | 
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STRONG Dual-Orifice 
Assembly gives Greater 


Accuracy . . . Rugged Service! 
Strong’s Continuous Boiler Blow- 
down Assembly includes a Strong 
block steel Evrtyte* Valve (1), a 
strainer (2) and an orifice block (3), 
custom-built and accurately sized 
for your own job conditions. 

The assembly is essentially two 
orifices arranged in series. The first 
orifice (valve) is variable ... . the 
second is fixed. Correct proportion- 
ing of orifices provides extremely Also available in out- 
accurate control and reduces wire side screw and yoke. 
drawing. 

Strong Evrtyte steel valves have special Anum-Metl Xf 
seats and discs of 750 Brinell surface hardness for long 
life. Available for pressures to 1500 psi and temperatures 
to 800° F. or 6000 psi non-shock cold service. 

Let us custom-size your continuous blowdown system. 
Send for Catalog No. 102 and our Continuous Blowdown 
Check-Chart today! 


* Reg Trade Mark 


STRONG, CARLISLE & HAMMOND COMPANY 


1392 West 3rd Street 


tie 
Cleveland 13, Ohio 


Reg. Trade Mark 


No. 80 Series Trap 
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(Continued from page 116) 


Q 15—What determines the kind of 
material in rotary pump 
construction? 

A—Rotary pumps are manufactured 
of almost all common metals and alloys 
depending upon the service the pump 
is intended for. For fuel-oil and lubri- 
cating-oil service, casing and rotors are 
usually cast iron, and the shafts carbon 
steel. Corrosive liquids require special] 
metals such as bronze, monel, inconel, 
nickel and various stainless steels. 

Abrasives wear the closely fitted 
parts of rotary pumps. If considerable 
abrasive material is present in the 
liquid, rotary pumps are not recom- 
mended. 

Q 16—What is meant by 
pump fittings? 

A—A rotary pump is classified as 
iron fitted if all parts in contact with 
the liquid are iron or sieel. Likewise, 
for a steel or bronze rotary pump all 
parts in contact with the liquid are 
steel or bronze. 

The terms, bronze fitted and standard 
fitted, are at present rather vague when 
applied to rotary pumps because of the 
many types and the different ideas of 
manufacturers. Usually these terms ap- 
ply to pumps with iron casings and 
some bronze operating parts. 

Q 17—What precautions must be 
taken when designing and 
applying rotary pumps made 
in stainless steel? 

A—Stainless-steel parts have a seri- 
ous tendency to gall or seize if. rubbed 
against one another. It is necessary to 
select stainless steels of different struc- 
ture and hardness for all parts in rub- 
bing contact within a rotary pump. 
Stainless rotary pumps are usually not 
recommended for low-viscosity liquids 
that do not have sufficient body to pre- 
vent metal-to-metal contact. 

Q@ 18—Why do rotary pumps seldom 
have plastic and rubber parts? 

A—The rotating elements must oper- 
ate with only a few thousandths of an 
inch clearance in the casing. Many 
liquids cause plastics and rubbers to 
swell enough to jam the operating 
parts. These materials are therefore, 
usually limited to thin parts, such as 
vanes or wearing plates where the 
growth of such parts does not affect 
pump operation. 

Q@ 19—What precautions must be 
taken in selecting materials 
for rotary pumps that op- 
erate at high temperatures? 
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Power Engineers Agree: It’s the GUTS that make a GOOD BOILER 


__STEAMASTER Builds Boilers 
PLENTY GUTS! 


In design, construction and materials, Steamaster builds 
boilers with the guts to give reliable, efficient performance 


We 


GUTS of the > 
Water Tube 
Design 
Tubes 
Sectional 
Steel Headers i 
Longitudinal 
Drum 


In every industry where high pressure boil- 
ers are used you will find Steamaster Auto- 
matic Boilers giving consistently excellent 
performance at low cost. 


AUTOMATIC BOILER CO. 


Compton at Slauson Ave., Los Angeles 11 
SALES AND SERVICE IN ALL PRINCIPAL CITIES 


Quick Facts About the Advantages of the STEAMASTER Water Tube Boiler: 


@ All Steel Construction. e Choice of Fuel — Gas, Oil or Coal or any combination 
@ Positive Tidal Circulation of Water — maintains all parts of these fuels to meet fuel requirements of your plant. 
at equal temperature. e Fully Equipped for Automatic Operation—with the fin- 
¢ Condensate Return System Built-in as an integral part est accessories. As nearly automatic as a boiler can be. 
of all boilers of 60 h.p. and up. e A.S.M.E. CODE — National Board Approved. Inspected 
¢ Fabricated Entirely in Our Own Plant. and certified by Hartford Steam Boiler Inspection and 
Easy Inspection and Maintenance — every tube imme- Insurance Co. 
diately accessible. Just open the heavily insulated e Full Range of Sizes from 10 h.p. to 300 h.p. as illus- 
access doors. trated. The Model A for 34 h.p., 5 h.p. and 72 h.p. 
¢ Large Combustion Area... Three-Pass Heat Baffling e Can Be Fired Over Rated Capacity and still maintain By 
gives high thermal efficiency. high thermal efficiency. OFS 


Power Engineers Agree: STEAMASTER is the Boiler with PLENTY OF GUTS! 
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...a complete, practical 
catalog on packless 
Expansion Joints and 


Flexible Connectors 


HERE is a wealth of practical, up-to-date factual information 

about expansion joints and flexible connectors packed 

into this new 60-page catalog compiled by the technical staff 
of Zallea Brothers & Johnson. 


For instance, twenty double-pages offer specific, usable data 
on the many types of Zallea expansion joints. There’s a full 
description of the manufacturing process for every expansion 
joint that includes welding and forming, annealing, pickling 
and passivating. 


In addition you'll find detailed discussions on how to select the 
proper expansion joint for each specific application and the 
advantages of each, p/us many charts and diagrams. Also, it’s 
profusely illustrated with photographs of actual applications. 


Never before has such a complete, comprehensive catalog 
been published on expansion joints and flexible connectors 
exclusively. Catalog 47 is FREE ...a request on your company 
letterhead will bring it to you. Use it as a guide or as a per- 
manent reference source. And when unusual conditions 
confront you, ask for the assistance of our technical specialists. 
Zallea Brothers & Johnson, 814 Locust Street, Wilmington 99, Del. 


NSION JOINTS 
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A—Materials in the rotating elements 
must not have a higher coefficient of 
expansion than the casing material, 
Bronze parts, for instance, expand 
faster than iron or steel and often this 
expansion at moderately high tempera. 
tures is enough to jam the closely fitted 
parts of a rotary pump. Most rotary 
pump manufacturers recommend steel 
casings for temperatures above 450 F, 
because cast iron is liable to crack if 
suddenly chilled above this temperature, 


Q 20—What kinds of seals are used 
on rotary pumps to prevent 
leakage along the shaft? 

A—Adjustable gland-packed stuffing 
boxes are commonest on rotary pumps, 

These are supplied with lantern gland 

seal rings for packing lubrication or 

pressure breakdown when _ required. 

Some rotary pump manufacturers pro- 

vide spring-loaded stuffing boxes for 

automatic packing adjustment. Me- 
chanical seals are in common use on 

rotary pumps to prevent leakage of a 

wide variety of liquids. 


Q@ 21—What _ iiquids do_ rotary 
pumps generally handle? 

A—They pump practically all liquids 
that do not contain solid matter to 
abrade or clog, also liquids that do not 
corrode. These vary in viscosity from 
gasoline and water to oils, paints, var- 
nishes, viscose, asphalts, molasses, 
soaps and greases. 


Argument Corner 
(Continued from page 124) 


thought is of value. I believe the 
economic expert is trying to say to his 
reader: “Open your eyes, examine the 
position of your business. - Production 
in some lines is out of balance. Prices 
in some lines are too high for the con- 
sumer to take all that is being pro- 
duced. Take care that you are pro- 
ducing goods at a cost you will be able 
to realize.” 

Would you berate a boiler inspector 
for telling the owner of a boiler plant 
that he must keep scale out of his 
boiler or suffer a financial loss? Would 
you remove safety men from plants be- 
cause they tell workers that they must 
think about what they are doing and 
do their job in a way to avoid accident 
rather than encourage accident or in- 
jury? ; 

A simile better representing the 
writer of “Forecast of a recession” 
might be a man standing near the door 
of a theater expecting a capacity crowd, 
saying: “There is a danger of fire to- 
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those scarce fittings 


@ You can stretch a small supply of fittings—scarce 
fittings—to cover more of the needs of your plant 
when you use Super-Silvertop Steam Traps. Super- 
Silvertop Steam Traps have the U-tube built-in, and 
you save all the fittings otherwise needed to form that 
U-tube. The savings often amount to as many as nine 
fittings per trap installed, to say nothing of installa- 
tion time (up to 60 minutes for each trap.) You make 
this saving with every size of Super-Silvertop, includ- 
ing the big No. 25 trap and also on the higher 
pressure steel series traps. 


Stretch-out those scarce fittings—make them go 
farther—use Super-Silvertops and simplified piping. 
For all the facts and details send for your free copy of 
“How To Choose A Steam Trap,” free on request. 


THE V. D. ANDERSON COMPANY 
1950 WEST 96th STREET e CLEVELAND 2, OHIO 


SILVERTOP™ 
STEAM TRAPS 
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@ The new Acatoy case is a 
high-compression molded 
aluminum alloy. Treated by 
a patented process to prevent 
corrosion. Durable baked-on 
finish. Withstands 1200 hours 
salt spray test. 


Weather-proof. Neoprene 
sealing gasket. 18-8 stain- 
less steel snap ring. Greater 
strength —less weight. It’s 
another Helicoid exclusive. 

With back flange for wall 
mounting, or without flange 
for stem mounting. Safety 
blow-out discs optional. 


Specify Helicoid gages in the new 
AcALoy case. They will reduce 


night. Be sure to locate the fire exits, 
In case of an alarm you will know how 
to get out quickly.” 
Pacific Grove, Calif. AM Cox 
Chemical Engineer 


Epitor’s Note: Mr Cox’ stand is well 
taken, and we can’t find too much to 
disagree with. The purpose of George 
Edward’s article was to try to stem 
the flood of gloomy prophesies that we 
have had from some economic experts, 


Lamp Bulbs Don’t Make 
Good Fire Extinguishers 


In Marcu “Practical Aids,” p 110, 
C R Cummings suggests fire-fighting 
bombs made from lamp bulbs filled 
with carbon tetrachloride. This old and 
outmoded device is often adopted in 
small plants. At one time bulbs were 
also filled with water and used as hand 
bombs. In another application, bulbs 
were filled with carbon tetrachloride 
and hung by strings at various loca- 
tons. When fire charred the string, 
the bulb dropped to extinguish it. 

The hand bomb filled with carbon 
tetrachloride was discarded for its many 
objectionable features: 

1. Carbon tetrachloride has advan- 
tages on certain types of fires, but it 
may be misapplied. It is not an ap- 
proved extinguisher and, therefore, not 
accepted by fire-insurance companies 
and fire underwriters. Its installation 
will not reduce insurance premiums. In 
fact, it is not the answer to the fire 
underwriter’s prayer for a universal 
extinguisher. 

2. As a hand bomb, its effectiveness 
depends upon the skill of the person 
tossing it. In the heat and excitement 
of a fire who has good aim? 


your maintenance expense. 
... the Helicoid movement, with 
no gear teeth to wear out, lasts 
many times longer. 


3. Often the glass bulb does not 
break when tossed, but shortly there- 
after may explode and spread the fire. 

In the explosion, flying glass may 

Send f vd ~ injure the person who tossed the bomb. 

ae Pa 4. The bomb may be used indiscrimi- 

complete story . nately. It might be unintentionally 

of Helicoid. tossed on a fire where it should not be 
used. 

5. Carbon-tetrachloride fumes are 
poisonous and therefore a health and 
—— wee safety hazard even when the bombs are 
have the Helicoid being made. The fumes should not be 
movement. inhaled. They can be fatal to a 
novice, with no knowledge of their po- 
tency and toxic effect. 

Suppose a fire starts in a coal-dirt 


GAGE pile in a confined corner. The bulb 
BLE may not break if it is tossed on the 

CA fire; hence there is a chance it will 

explode when heated, and spread the 


fire. Also, after the bomb explodes, 
free gas is produced when heat of the 


Only Helicoid 
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For Trouble-Free Performance 


Chapman List 960 is a compact gate valve which gives you 
long, continuous service. Sturdily built, it eliminates the usual 


constant repair and replacements which tend to increase 
maintenance costs. 


Here are some of the features which provide for this trouble- 
free performance. 
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It has a forged body and yoke. 


The bonnet is fitted with a flanged forged steel packing 
gland which eliminates exposed threading on the 


yoke and prevents rust and corrosion when the valve 
is used in exposed locations. 


There are no gaskets to blow as in valves with bolted 
bonnet connections. 


It can be repacked under full pressure because pres- 
sure is not transmitted to the valve stem. 


Chapman List 960 is made in sizes from 
14" to 2” — in carbon steel for pressures to 
800 pounds at 750° F. For higher pressures, 


specify List 990. 


The CHAPMAN Valve Mfg. Co. 
INDIAN ORCHARD, MASS. 
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When you need supplies and replacement parts fast, specify Air 
Express—and forget your worries. Your shipment arrives in hours, 
not days. Air Express brings your most distant suppliers close at 
hand. Even coast-to-coast overnight shipments are now routine. 


Because Air Express goes on every flight of all Scheduled Airlines, 
your shipments never “grow moss” —never have to wait around for 
loads to accumulate. Rates are low, and you're getting better service 
than ever because of faster planes and increased schedules. For 
better, more profitable customer service, use Air Express regularly. 


Specify Air Express-its Good Business 


eLow rates—special pick-up and delivery in principal U.S. towns and 
cities at no extra cost. e Moves on all flights of all Scheduled Airlines. 

eAir-rail between 22,000 off-airline offices. 

@ Direct air service to and from scores of foreign countries. 


Just phone your local Air Express Division, Railway Express Agency, 
for fast shipping action . . . Write today for Schedule of weet 2 and 
Renmnatheanl Rates. Address Air Express, 230 Park Ave., New York 17. 
Or ask for it at any Airline or Railway Express Office. Air Express 
Division, Railway Express Agency, representing the Scheduled Airlines 
of the United States. 


GETS THERE FIRST- 


Fastest delivery—at low rates 


Refrigerator parts (120 lbs.) in Detroit were 
needed in West Palm Beach fast. Picked up 
4:20 PM the 16th, delivered 10 AM on 
17th. 1135 miles, Air Express charge onl: 
$40.52. Other rates, any distance, similarly 
inexpensive and fasé, 


fire vaporizes the liquid carbon tetra. 
chloride. The gas in this confine 
space becomes dangerous to anyone no 
protected by a gas mask. 

Carbon tetrachloride should not be 
used on wood or rubbish fires since it 
extinguishes by blanketing. It is inel- 
fective in blanketing such a fire be- 
cause of the free oxygen confined 
within the refuse pile. 

My suggestions on fire and extin- 
guishers are: (1) Use an approved 
type of extinguisher. (2) Set up good 
housekeeping rules in your plant. Don’t 
allow combustible material to accumu- 
late. (3) Give careful consideration to 
the proper choice of fire-fighting agents 
or combinations of them, with special 
attention to advantages and limitations 
of each type for specific applications. 
(4) Train personnel in fire-fighting tech- 
nique. Be sure they have a working 
knowledge of the fire extinguishers in 
the plant. Develop plans for fighting 
fires and conduct drills. 


Tenafly, N. J. K B HorrmMan 


P Alkalinity Test 
For Boiler Blowdown 


In Marcu 1947, Power, p 80, N T 
Pef suggests that the phenolphthalein 
alkalinity test can be used as a guide 
for regulating blowdown to control 
boiler-water concentration. 

Doesn’t this overlook the fact that 
calcium bicarbonate in hard water 
breaks down to form calcium carbonate, 
which is largely precipitated as scale? 
Therefore, the concentration of P al- 
kalinity will not increase in propor- 
tion to the concentration of other im- 
purities. Or, if a certain excess of 
soda ash is maintained (soda-ash treat- 
ment), won’t the P alkalinity vary with- 
out direct relationship to the concen- 
tration of other impurities? Disodium 
phosphate, commonly used in_boiler- 
water conditioning, also affects the al- 
kalinity. 

It seems to me that the best indexes 
of boiler-water concentration are the 
chloride content, conductivity, or the 
specific gravity as measured by a hy- 
drometer. 

New York, N. Y. W J Ryan 


More About the 
P Alkalinity Test 


I acreE with W J Ryan, in the letter 
above, that scientifically speaking the 
P alkalinity test cannot be used to 
determine boiler-water concentration. 
But it can be and is used safely in 
several plants as a convenient means 
for controlling boiler blowdown. 

In March Power, I stated that the 
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On Small 


TURBINE DRIVES 


*STANDARD (single-stage, shafi-governed) mechanical-drive turbines. 


If you’re up against a shortage of horsepower, here’s 
good news—We’re making deliveries on standard 
mechanical-drive turbines in 12 weeks or less. The tur- 
bines are really rolling out of our new Fitchburg plant 
these days, thanks to standardization. The standard 


line (shaft-governed, single-stage turbines) ranges from 
10 to 800 hp. 


MANY APPLICATIONS 


G-E standard turbines are ready to go to work in 
any plant where steam is used. They can do a multi- 
tude of jobs—driving pumps, compressors, fans, blowers, 
line shafts, processing machines. If you use process 
steam, these turbines can reduce high-pressure steam 


to your process pressure, at the same time producing 
low-cost driving power. 


GENERAL ELECTRIC 
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You can get service in a hurry when you operate 
G-E turbine drive. You have twenty-six service shops 
and 115 sales offices located throughout the country, 
to call on for quick and convenient aid. 


GET YOUR HORSEPOWER NOW 


If your plant needs more horsepower, and you have 
steam available, why not put economical G-E turbines 
to work? The turbine specialist in your local G-E office 
will be glad to assist you in the application of turbine 
drive. And—he’s in position to give you fast shipment 
on standard designs. Call him today! Apparatus Dept., 
General Electric Company, Schenectady 5, N. Y. 
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YOU GET AIR 


ECONOMICALLY , IN YOUR PLANT 


Schramm Air Compressors can be easily installed as a unit 
system in plants requiring varying compressor loads and 
Schramm’s Automatic Control makes it possible to operate 
them singly or in units as varying air requirements demand. 


Schramm features are distinct: 100% water cooled . . . Forced 
feed lubrication . . . Mechanical intake valve . . . lightweight, 
compact, vibrationless. There are many compressed air jobs 
in plants that are ably done by Schramm. 


Stationary Schramm Compressors range in size from 2 to 
600 cu. ft. displacement. For construction jobs around your 
plant there are portable units. Regardless of your compressed 
air need, there is a Schramm Air Compressor available 
to do the work. 


Write us today for complete literature. 


THE COMPRESSOR PEOPLE 
CHESTER 
PENNSYLVANIA 
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principal argument in favor of the P 
alkalinity test is that the color-change 
endpoint can be established exactly and 
there are no two ways about the de- 
cision when the pink color disappears. 
With most other tests using a color 
change, two operators can arrive at 
different results, even when they have 
received instructions from the same 
source. 

For example, in making the chloride 
test, the first color change is not perma- 
nent. Some operators make their read- 
ings when the color change first ap- 
pears, and others after the change has 
become stable. With some waters, 
there is little difference in readings be- 
tween the first color change and the 
stable color. The difference is as much 
as 50% or more with other waters. 

I am aware that if the feedwater has 
20 ppm chloride, total solids 150 ppm, 
and the boiler water 200 ppm chloride 
we can say the boiler-water concentra- 
tion is 1500 ppm. 

Such a relation will not be true of 
P alkalinity, but there is, nevertheless, 
a relation between the total solids of 
the boiler water and its P alkalinity. 
In other words, if P alkalinity is 400 
ppm one day and 500 ppm the next, 
we can just as safely assume total solids 
have increased 25%—as if we were 
using the chloride test. This would not 
be true of the feedwater changes in the 
meantime, but we would not be any 
more accurate if we used the chloride 
test. 


SPECIFIC GRAVITY TEST 


As to reading specific gravity of the 
water with a hydrometer, I am not 
sure this method is usually more re- 
liable than the methods I mention. I 
have never found the specific-gravity 
test widely used, nor has it always 
given consistent results. The conduc- 
tivity meter is coming into more gen- 
eral use for blowdown control and is 
dependable, but because of its cost 
many boiler operators must do without 
it. 

Another argument in favor of the 
P alkalinity test is that many new 
boiler installations use a limiting fac- 
tor of alkalinity and not the total solids. 
One large boiler manufacturer has set 
a limit of 500 ppm M alkalinity and a 
P alkalinity at 75% of the M alkalinity. 
In this case, no mention is made of 
the total solids. That is, the manu- 
facturer agrees to deliver clean steam 
and keep the boiler free of scale, cor- 
rosion and embrittlement if the M 
alkalinity is maintained under 500 ppm. 
In this plant, boiler blowdown is con- 
trolled by the P alkalinity test only. 

Boston, Mass. N T Per 
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TAKE a close look at this unretouched photograph of the 


Turbine Ocal like Hew gears in a 5000 KW geared turbine. It is hard to believe they 


aren't new. Yet they operated 25,500 hours during the 
war in an English paper mill. They were lubricated by 


i{ »/) iy||| h . th the same oil that was used on the turbine bearings— 
Ur OUTS WI Nonpareil Turbine Oil. 


ms Not only was wear reduced to the minimum but the oil 
new ' system was completely free from deposits. Oil acidity at 
fac- no time exceeded the extremely low neutralization 
lids. 


number of 0.07mgKOH/gm. The oil required neither 


treating nor sweetening. 
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Nonpareil assures protection against acidity, deposits 
and corrosion for gears, bearings, governors and turbine 
oil systems. Standard Oil Company (Indiana), 910 South 
Michigan Avenue, Chicago 80, Illinois. 
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Cleaner operation... 


cooler-running 
bearings... 


lower power 
demand...with 


TESTS in a large midwest flour mill quickly proved the superior lubricat- 
ing and dripless qualities of Stanodrip. 

Oil leakage from ring-oiled bearings on the rolls and the line shafting 
had jeopardized clean operation. Overheating of roll bearings had lowered 
operating efficiency. 

But Stanodrip stayed in the bearings, provided protective lubrication 
and reduced power demand for starting the mill. 


Unusual stringiness and driplessness give this unique oil an adhesive 


STANDARD OIL COMPA 


quality that prevents oil throw-off or leakage. Instead of con- 
ventional soap or rubber thickening ingredients, Stanodrip 
contains a thickening component that resists oxidation and 
separation. 

To test or discuss the possible advantages of Stanodrip in 
your plant, a Standard Oil Lubrication Engineer will be glad 
to call on you. Write Standard Oil Company (Indiana), 910 
South Michigan Avenue, Chicago 80, Illinois. 
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Chase 


DMIRALTY* 


Condenser Tubes 


7 very little chance of escape for the 
zinc in Chase Antimonial Admiralty Con- 


denser Tubes. And that’s a service-proved fact. 
Installations of Chase patented Antimonial 
Admiralty—running into the millions of pounds 


since 1935—have proved their greater resistance 
to dezincification. Obviously, such performance 
represents a considerable saving in tube ‘replace- 
ment costs. And you pay no more for Antimonial 


Admiralty than for regular Admiralty. 
*U. S. Pat. No. 2,061,921 


Whe Naliovds He 


fot 
BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
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WATERBURY 91, CONNECTICUT 


THIS IS THE CHASE NETWORK ... handiest way to buy brass _ 


t ATLANTAT BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON} INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
RK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTON} (‘inaicotes Soles Office Only) 
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"“MEGGER’’* GROUND TESTER 


For measuring resistance to earth of man-made ground connec- 
tions, used with generating stations, substations, transmission 
towers, lightning arresters and machine frames. Grounding for 
protection . . . for insurance. 


THESE FEATURES to see why the 
“Megger’’ Ground Tester is used for ground resistance 
measurements . . . and how it can do a job for you. 


eHas its own hand gen- 
erator; requires no bat- 
teries or other external 
power supply. 

@ Direct-reading in ohms 
— “Like a voltmeter.”’ 


@ Nocalculations required. 


e@ Only one set of connec- 
tions. 


@ No adjustments or “‘bal- 
ancing.”’ 


@ Self-contained, rugged 
and portable. 


@ Unaffected by the exact 
resistance of the reference 
grounds. 


@ Unaffected by stray cur- 
rent in the earth either a-c 
or d-c, or by polarization or 
electrolysis. 


e@ Covers a wide range of 
resistance—O-3 up to 


0-30,000 ohms. 


e Represents only a frac- 
tion of the cost of adequate 
grounding protection. 


For a full description of the ‘‘Megger’’ Ground Testers, 
including the principle of operation, applications and 
how to use them, send today for Catalog 25-P. 


*REG. 


1316 ARCH STREET « 


PAT. OFF, 


——— JAMES G. BIDDLE CO. —— 


ELECTRICAL & SCIENTIFIC INSTRUMENTS 
PHILADELPHIA 7, PENNA. 
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Reader’s Problems 
(Continued from page 110) 


lranked in changeable weather. 

For approximate relationships use 
the following: 1/3 sq ft of grate surface 
develops about 134.5 lb steam per hy 
and burns about 5 lb of 12,000 Btu 
coal per hr. Ten sq ft of boiler sur. 
face develops 1 rated hp and supplies 
steam to about 100 sq ft of radiation. 
One square foot of radiation heats about 
100 cu ft of room volume. For accurate 
figures, he should make a complete 
heat-loss calculation. 

Steam to heat the enlarged building 
will be about 1000 Ib per hr and proc- 
ess-steam load may be about 2500 lb 
per hr. Accurate load estimates could 
be given only if size, type and operating 
hours of the equipment were known 
He should plan the installation of « 
heat reclaimer to preheat the incoming 
cold water with heat in the waste wa 
ter before it is dumped into the sewer 

Somerville, Mass. J P Hoar 


Power From Process Steam 
Gives Substantial Saving 


AHP HAs OPENED uP a subject that cannu! 
be fully covered in the “problem corner.” 
Here are some of the high spots. 

He can attain a definite and substantia] 
saving by generating either mechanical or 
electrical power as a byproduct of steam 
generated for process or heating. A care- 
ful survey should determine present and 
future steam and power requirements, 
which will dictate the equipment needed. 
AHP did not indicate the building con- 
struction or the nature of his work. So |! 
assume brick construction, average window 
exposure, 300,000 cu ft total volume, and 
two air changes each hour. Also, heat loss 
of two million Btu an hour when outside 
temperature is ten below zero. 

Two air changes each hour for a build 
ing of 300,000 cu ft total volume requires 
heating of 600,000 cu ft of outside air to 
70 F. Considering that one Btu raises the 
temperature of 56.5 cu ft of air one degree 
F, 600,000 <X 80 - 56.5 = 865,000 Btu 
needed each hour to warm the air for 
ventilation. Heat to warm the building 
under above conditions is 2,865,000 Btu 
each hour. Dividing that figure by 970 we 
have 2.960 lb of steam required. For 4 
vacuum-return system, exhaust steam al 
atmospheric pressure can be used. Figuring 
“rate efficiency” of radiators at 1.8 Btu per 
hour per degree difference per square foot. 
and steam at 212 F, temperature difference 
is 212 — 70 = 142 deg; 1.8x142 = 255.6 
Btu per hr per sq ft of surface. Dividing 
total Btu for the building by 255.6 gives 
11,200 sq ft of radiator surface to warm the 
building. 

In the power plant, I suggest a medium 
high-speed piston-valve engine with 4y- 
wheel governor, direct-connected to the 
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THAT KEEPS AIR-COSTS FROM PILING UP A SCORE 


The more compressed air or gas 
you use, the more you can econo- 
mize with Worthington Opposed 
Steam Driven Compressors With 
over 50 years of development be- 
hind them, these rugged, tireless 
performers are up-to-the-minute 
in every last cost-saving detail. 
For example: 

Pressure feed lubricates each 
side independently, reducing out- 
age and maintenance to a mini- 
mum... full accessibility to all 
steam and air cylinder interiors by 
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removal of rear cylinder heads 
only modern, trouble-free 
bearings for uninterrupted service 
.and Worthington Feather* 
Valves, most efficient ever made. 
Reduced Labor 
and Maintenance Costs 
Following the Worthington 
formula, these modern Compres- 
sors combine high performance 


efficiency with minimum main- 
tenance requirements. Their abil- 
ity to do a better job, year after 
year, on amazingly low operating 
costs is familiar proof that there's 
more worth in Worthington. 

Write for Bulletin L-680-B1 A. 
Worthington Pump and Machinery 
Corporation, Compressor Division, 


Buffalo, New York. 


WORTHINGTON 


ANS 


*Reg. U.S. Pac. OF. 
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WITH TWO BRONZE SEATS 
GROUND TO A TRUE BALL JOINT 


That’s why Darts have been leaders in unions for 
over 50 years. Their sound construction stands up 
indefinitely. Their non-corroding bronze-to-bronze 
seats are precision-ground to form a drop-tight connection. They 
close and open easily without jamming or excessive wrenching . . . 
and they’re least expensive in the long run. Body and nut are of 
high-test, air-refined malleable iron—practically indestructible. 


Your supplier will gladly demon- 


strate their points of superiorit SS CG 


E. M. DART MFG. CO. 
PROVIDENCE 5, RHODE ISLAND 
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generator, which should have the same 
characteristics as the incoming power sys- 
tem. Such a unit has a water rate of about 
50 lb per kwhr. With a heating load of 
2960 lb steam per hr, 59 kw of power can 
be generated as a byproduct at an astound- 
ingly high steam thermal efficiency. 

I recommend a 75-kw unit and a 125-psi 
boiler with 1250 sq ft heating surface. 
A liberally rated power plant runs with 
less maintenance and handles expansion. 

If the going gets rough while AHP is 
convincing his employers, I suggest he 
secure two books by David Moffat Myers, 
one is Factory Power Plants, and the other. 
Reducing Industrial Power Costs, published 
by McGraw-Hill Book Co. 

After the building has been enlarged, 
heating load would probably be too great 
for the low-pressure boiler, and the 125- 
psi boiler too small, but the two could be 
held in reserve and used when the new 
boiler is out of service. 


Memphis, Tenn. C DEMERE 


Buying Electrical Power 
Is Cheaper in the End 


MANY CONSIDERATIONS are involved in 
AHP’s problem. First, if he buys a turbine- 
generator with an eye to future loads he 
will probably buy a: 100-kw machine. A 
generator this size would have to run at 
50% capacity or less until the load in- 
creased. This condition, of course, has a 
telling effect on machine efficiency. 

Second with only one boiler and one 
generator to produce power, a tie-in with 
the local utility is necessary for emer- 
gencies. The insurance company will more 
than likely insist on this. Such a hookup 
costs money for which AHP gets exactly 
nothing most of the time. The alternative 
of two boilers and two generators is, of 
course, prohibitive in cost. 

Third, if labor costs are not to be unduly 
increased, the equipment must be simple 
to operate. This is also indicated by the 
small electrical load. As a general rule 
over-all efficiency of a turbine is in direct 
ratio to its size and in inverse ratio to its 
simplicity. Both factors tend to make for 
low efficiency in this case. 

The thermal equivalent of a kw is, 
roughly, 57 Btu per minute; thus it re- 
quires 2850 Btu per minute to produce 50 
kw of electricity in a perfect machine. 
Enthalpy of dry saturated steam at 125 
psig is 1192 Btu per lb, whereas enthalpy 
of steam at atmospheric pressure is 1150 
Btu per lb, leaving a total of 42 available 
Btu per lb of steam. Therefore, it takes 
about 68 lb of steam per minute to generate 
50 kw of electricity in a perfect machine. 
In practice, over-all efficiency of a turbine- 
generator of the size suggested would prob- 
ably be less than 60%, so it would require 
over 100 lb of steam per minute. Using 
100 lb (which is low) and assuming an 
evaporation factor of 10 lb steam per lb 
of coal (which is high) it still takes at 
least 600 lb of coal an hour to operate 
the turbine-generator. This is, of course, 
out of the question. Also, the exhaust steam 
contains much more heat than the rest of 
this plant could utilize even in the severest 
weather. 

The only other solution is to operate the 
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N previous messages regarding selection 

of tube alloys for heat exchangers we have 

discussed the nature of coolants and their 
impurities. It must be borne in mind that the 
characteristics of the medium surrounding 
the tubes constitute an equally important 
factor in the survival or failure of the mate- 
rial. The degree of acidity or alkalinity and 
the composition of the acids or alkalis in- 
volved always will be known and the effects 
can be calculated. Also, consideration usually 
is given to the presence of oxygen or oxidiz- 
ing materials, but frequently disregarded are 
other deleterious substances, among which 
are: — 


1. Carbon Dioxide in aqueous solution re- 
acts acid and accelerates corrosion, particu- 
larly if accompanied by dissolved oxygen. 


2. Chlorine dissolved in water in consider- 
able quantities may form hypochlorous 
and /or hydrochloric acids, actively corro- 
sive of the metals. 


8. Hydrogen Sulphide is an active corrodant 
even when dilute and without oxygen. With 
oxygen, hydrogen sulphide may form the 
highly c¢orrosive acids — sulphurous and 
sulphuric. 


4. Ammonia as moist vapor or water solu- 
tion is a solvent of copper alloys and many 
of the brasses suffer intergranular attack, 
often accompanied by cracking in the pres- 
ence of stresses. Whether the presence of 
ammonia is due to its building up in the con- 
densate of steam condensers, to its deliberate 
addition without proper control to vapors 
for the purpose of neutralizing acids, or to 
leakage from contiguous refrigerating sys- 
tems, it is an anathema to non-ferrous tubes. 


5. Salts in solution may be beneficial or 
detrimental depending upon their composi- 
tion, concentration, acidity, alkalinity, con- 
ductivity and other factors. Profitable dis- 
cussion would have to await information on 
these factors. 


Hydro-carbon vapors commonly owe their 
aggressiveness to small percentages of im- 
purities rather than to the direct solvent 
action of the pure vapors. 


So many variables surround any condenser 
or heat exchanger tube application that each 
case is treated as an individual problem. 


Data accumulated during Scovill’s con- 
tinuous study of condenser and heat ex- 
changer tube service conditions for every 
known application, equip its Technical Serv- 
ice Department to offer sound guidance in 
tube alloy selection for existing or proposed 
installations. 


THREE SCOVILL SERVICES 


Scovill’s Service in Men offers experienced 
engineering to help solve your tube selection 
and installation problems. Service in Metals 
develops and produces Scovill tube alloys 
that conform to your requirements. Service 
in Manuals consists of literature which gives 
you latest, authentic 
information on con- 
denser and heat ex- 
changer tubes. For a 
copy of Condenser 
Tube Booklet, address 
Scovill Manufacturing 
Co., 18 Mill St., 
Waterbury 91, Conn. 
Export Department: 
405 Lexington Avenue, 
New York 17, N. Y. 


CONDENSER TUBES 


One Product e Three Services 


Service in Manuals . Service in Metals . Service in Men 
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Te high quality of design and 
construction of Sier-Bath Screw 
Pumps enables them to operate 
continuously for long periods with- 
out maintenance. The pulseless 
flow and vibrationless operation of 
these pumps greatly reduce main- 


tenance cost—there is less wear on ~ 


valves, couplings and other fittings. 
Pipes and joints remain tight and 
require little attention. With main- 
tenance labor costs at an all-time 
high, these are important points 
to consider today in the selection 
of pumps. 


Made in an up-to-date machine 
shop, accustomed to precision 
methods and equipped with the 
most modern machinery, Sier-Bath 
Screw Pumps always measure up 
to the highest standards required 
by users. They are made in both 
horizontal and vertical models. 


Sier-Bath customers are protected 
from mis-application by the mature 
pump enginegring experience of 
this Company’s staff. Send for 
descriptive booklet. 


ANTAGES: 


@ pulseless @ 
@ low maintenance cost 


nti-friction bearings @ vibration! 
@ rvased construction 


alts, brines, Bunk 


PUMPS: Syrups, bv 


ess operation 


er Fuel Oil, Cellulosics, 


be Oils, etc: : 


FOUNDED 1905 


MEMBER A.G.M.A. 


ALSO MAKERS 
OF SIER-BATH 
PRECISION GEARS 


GEAR and PUMP CO.., Inc: 


| 9254 HUDSON BLVD. 


NORTH BERGEN, N. J. 
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steam turbine condensing and supply ix 
with superheated steam. This requires a 
different boiler, an expensive turbine in 
stallation and trained personnel, which 
means increased wages. 

It is exactly because of these considera 
tions that many industries, with an elec 
trical load several times that in AHP’s 
plant, prefer to buy electricity from the 
local utility. Unless there are special cir 
cumstances it will pay him to do the same 

On the other hand, should such circum 
stances be present, AHP should investigate 
the possibility of a diesel-generator for his 
electric load. He can keep his presen: 
boilers to meet heat requirements of hi- 
building. 


Paterson, N. J. F M Giorpan«: 


Answers to Question 2 


(Continued from page 113) 


Some years ago I worked in a diese! 
plant where the exhaust of two diese] 


engines was utilized in two waste-hea: 


boilers to generate hot water and low-pres- 
sure steam, 

An automatically controlled butterfly 
valve in the exhaust gas line near the 
boiler regulated gas flow through boiler 
or bypassed it to atmosphere. If RCE uses 
a low-pressure waste-heat beiler he will 
have plenty of hot water the year around. 
Pressure of 10 or 15 psi on the boiler will 
probably force hot water to desired loca- 
tions. 


Montreal, Que. ARTHUR BELTON 


Diese! Lube Oil 


(Continued from page 78) 


a makeshift to compensate for a large 
factor of ignorance.” 

Viscosity. For our general purpose, 
viscosity is the most important single 
property. It determines load-carrying 
ability under conditions of full fluid 
lubrication. It affects power output 
and heat generation in bearings, gov- 
erns sealing effect of the oil and also 
bears a direct relation to oil-consump- 
tion rate for any unit or engine under 
test. Oil of proper viscosity is essential. 

Viscosity may be defined as a measure 
of resistance to motion or flow of any 
liquid or gas. Fundamental units of 
viscosity are the poise and centipoise 
(1/100 of a poise). Because it is in- 
convenient to measure viscosity ip 
these absolute units, we measure flow 
rate of liquid under its liquid head 
through a small orifice in the bottom of 
a container. The instrument commonly 
used is the saybolt universal viscosime- 
ter. It measures viscosity as the time in 
seconds for a standard quantity at given 
temperature to flow through a standard 
orifice. A more accurate instrument now 
also in general use is the kinematic vis 
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PUT THESE 


ON OTHER 
CASH STANDARD 
VALVES 


Send far them 


STANDARD Type D Single Seat Pres- 
sure Reducing and Regulating Valves 


READ THIS for use with most fluids. Shows 


simple inner working parts that save 


in maintenance Diagram explains 


how valve works. Blueprint shows 
simplicity of installation. 
~ TYPE 


REDUEIING VALVE 


AND SEE WHY YOU CAN DO IT 
A USER SAYS:”’We have had many expensive pilot 


operated steam pressure regulating valves for our process 
work which require a tapering steam flow down to prac- 
tically zero consumption. The normal pressure reduction 
is 180# to 20#. The smallest of these valves that we 
could buy, would wire-draw in a short time and give 
no regulation at our low-flow demands. 

4 


Bulletin 956—features the CASH 
STANDARD Type 4030 Back Pressure 
Valve — designed to automatically 
maintain a constant pressure in the 
evaporator corresponding to a con- 
stant temperature desired. Shows an 
Ammonia and Freon Gas Capacity 
Chart based on ABSOLUTE pressures. 


A couple of years ago, we began to pur- 
& chase CASH STANDARD 1000 valves for 
this service. We now have exact pressure 
regulation at all steam flow rates down 
y to dead shut-off and have had absolutely 


of no occasion to service these valves. 
a We now intend to purchase these Stream- 
J liners for our heating steam lines where 
» there is a wide range of thru-put, with 
" long periods of practically no flow. 


Bulletin 966—features the CASH 
A H TAN ARD STANDARD Self-Contained, Pilot 
ly G S S. D. Operated Type 10 Pressure Reducing 
CONTROLS and Regulating Valve for use with 
eee 
VALVES 
rd 


water or air; with any gas or oil that 
is non-corrosive; and with refrigerat- 
ing fluids such as Ammonia and 
Freon Many interesting particulars 
explained such as: how valve works, 


tight seating, large capacity, no | 
i waste, no water hammer or chatter. 
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Prevents FOAMING 
Prevents SLUDGE 
Prevents SCALE 


Prevents PRIMING 


The Henszey System automatically keeps boiler water 
concentrations within safe margins — prevents foaming, 
priming, carryover and the formation of sludge and scale 
(with simple chemical treatment). This is accomplished 
continuously WITHOUT the HEAT LOSS of ordinary inter- 
mittent blowdown. 


Maintain clean, efficient boilers with Henszey Continuous 
Blowdown for substantial savings in fuel, equipment and 
manpower ... savings you need to hold down costs of 


production. 


Plan on a Henszey Continuous Blowdown 


System for your present — or future — power plant. 


+ 


Feed Water Meters 
also MILK EVAPORATORS and PREHEATERS 


(729c) 


Consult your nearest HENSZEY 
representative or write to 


HENSZEY COMPANY 


YY DEPT. DIO © WATERTOWN, WISCONSIN 


HENSZEY 


CONTINUOUS BLOWDOWN 
and BOILER PLANT SPECIALTIES 


Boiler Feed Regulators © Distillation Systems 


Heat Exchangers 
Flow Indicators © Proportioning Valves 


cosimeter, which uses a capillary to de- 
termine resistance to flow of fluid. The 
kinematic viscosity is expressed in centi- 
stokes and may be converted to saybolt 
seconds or centipoise units. 

All petroleum products, like other 
liquids, vary in viscosity as tempera- 
ture changes, getting thicker as they 
fall and thinner as they rise. Rate of 
viscosity change with temperature varies 
widely for different types of oils. Vis- 
cosity index is an arbitrary standard 
based on comparison with relative rates 
of change of viscosity with temperature 
of two standard sets of oils having high 
and low rates of change. If we know say- 
bolt viscosity of an oil at 100 and 210 F, 
we can compute its viscosity index but it 
should be remembered that viscesity 
index is no more accurate than the 
viscosity determinations at these two 
temperatures. Small errors in the 210-F 
viscosity of light oils lead to relatively 
large errors in viscosity index. 

Thus, importance should not be 
placed on viscosity-index differences 
when they are so small as to have no 
practical significance. Many consider 
oils of relatively high viscosity index 
as preferable. Where low-temperature 
starting is an important factor, this may 
be correct. Oils of relatively low-viscos- 
ity index, however. show other advan- 
tages in some types of service. Since 
viscosity index can be modified by addi- 
tives without appreciably changing other 
characteristics. this property should be 
considered with all other properties in 
relation to intended service. Never con- 
sider one oil better or worse than an- 
other because of viscosity-index differ- 
ences alone. 

Color Test. The commonest method 
for color determination employs the 
ASTM Union Colorimeter (D155-39T). 
Oil in a tube of specified size is com- 
pared with glass color standards. Color 
values in lubricating oils enjoy signifi- 
cance only in production control where 
they may serve as an index of uni- 
formity. At one time it was thought 
that pale color showed low viscosity, 
but this is not true. Color is no cri- 
terion of quality: in fact, certain oils 
of dark color may display marked ad- 
vantages over pale oils for some tasks. 

Conradson Carbon Residue. This test 
(D189-41) was developed in an attempt 
to show amount of carbonaceous resi- 
due an oil might be expected to leave 
when subjected to evaporation under 
high-temperature conditions, such as 
are met in internal-combustion engines. 
As a general rule. oils from any given 
crude type show increasing residues 
with increasing viscosities; furthermore, 
distillate oils show lower values than 
residuals, such as bright stock. Naph- 
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_ FOR SAFETY’S SAKE .. . USE CONDUIT (Full Weight Rigid Steel) — 


Wherever it’s “SAFETY FIRST’ 


DeEpENnD on Youngstown’s Buckeye Conduit for safety in 
electrical wiring. It is a standard-threaded, full-weight, rigid 
steel conduit of uniform, high quality. It provides the surest 
known protection against moisture, vapor, dust, crushing, vi- 
bration, and tampering by unauthorized persons. 

Remember that this type of conduit is the only wiring sys- 
tem approved for hazardous locations by the National Electri- 
cal Code. So for Safety First, look for the underwriter’s label 
bearing the name Youngstown on every length of conduit. 

“Buckeye” is sold by leading electrical distributors in 
every industrial market. 


_ THE YOUNGSTOWN. SHEET AND TUBE COMPANY 


GENERAL OFFICES - YOUNGSTOWN 1, OHIO 
Expo Offices 500 ue, New Conduit. Pipe and Tubs 
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TRADE MARK REG. 


Write for 
Bulletin 7A 
giving detailed 
information 


ATLAS Temperature Regulators con- 
trol the temperature of water and 
other liquids in all kinds of open or 
closed tanks or heaters which are 
heated by steam or gas. 


Each Atlas unit consists of a boiler and a motor 
consolidated into one machine. 
bulb is the boiler, and the vapor is generated by 
heating the thermostatic liquid contained within 
it. The pressure resulting is transmitted through 
capillary tubing to a one-piece metallic bellows, 
which, expanding, acts as the motor for oper- 
ating ‘the valve which regulates the admission 
of the steam or gas used to generate the heat. 
The control valves operated by bellows have 
seats suitable for the service. 


1. They Are Self-Contained. 


2. They Maintain Perfect 
Control of Temperature 
of Liquids. 


The control 


Number 


ATLAS No. 650 


| Specifications 


Balanced Type Double Seat Valve. Spring Adustment. 
peratures from 70° to 300° F. Bulb is immersed in liquid and con- 
trol valve installed in steam supply. ¥%", %”, and 1” for steam pres- 
sures me, 150 lb. 1%”, 1%”, 
to 100 Ib. 


Operates in vertical or horizontal position. 


For tem- 


2”, and 2%” for steam pressures up 


ATLAS No. 651 


Needle Type. Single Seat Valve. Spring adjustment. 
tures from 70° 
such as on small oil heater pump sets, open or closed tanks, steri- 
lizers, glue heaters, etc. %” and 34” 


Ib. Operates in vertical or horizontal position. 


For tempera- 
to 300° F. Used where tight seating valve is essential 


for steam pressures up to 150 


ATLAS No. 655 


Balanced Type. Double Seat Valve. 
For temperatures from 70° 
of control valve assure high sensitivity. 
of liquids in all kinds of tanks and iki 
steam pressures up to 150 Ib. 1%”, 2”, ae 4 4”, 5”, 
and 8” for pressures up to 100 Ib. wk in horizontal pipes. 


6”, 


Lever and Weight Adjustment. 
to 300° F. Lever and weight adjustment 
For ne temperature 
”, and 1” for 


ATLAS No. 660 


Single Seat Self-Contained Pilot O Operated Valve. Spring Adjustment. 


For temperatures from 70° to 300 


and tanks for water, oil, ete. %%” awe «x 
steam pressures up to 300 Ib. 
up to 250 Ib. 


1%", 


F. For use where accurate regu- 
lation demands a quick opening and closing control valve and where 
steam pressure is always 25 lb. or more, as for instantaneous heaters 

% and 2” for 
wes O's and 4” for steam pressures 


Other Atlas 


Check the items at the right on 
which you would like to have data 
and mail to us with your name, firm 
name and address. 


O Pump Governors 

©) Pressure Regulators 
© Float Valves 

© Control Cecks 

Humidity Controllers 
Thermostats 

© Balanced Valves 

Control Valves 


Products Temperature 


eguiators 
Valves 
Gontret 
Q CAMPBELL 
Feed Wat 


TLAS VALVE COMPAN 


REGULATING VALVES FOR EVERY SERVICE 
289 South St., Newark 5, N. J. 


Representatives in Principal Cities 
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thenic oils show smaller carbon residue 
than paraffinic oils. The more drastic 
the treatment given an oil, whether by 
solvent refining or acid treating, the 
lower the conradson carbon will be 
Any oil. if conventionally refined, gen. 
erally shows larger carbon residue than 
if solvent refined. 

While it may be true that the carbon. 
residue value might show amount of 
deposit to expect in an engine, design 
and operating conditions, particularly 
character of fuel and fuel-air ratio, 
exert an equally important effect on 
cleanliness. It should be noted here 
that metallic or other additives com- 
pounded with an oil to decrease engine 
deposits tend to increase carbon-residue 
values, as determined on a new oil. 
This only proves that the con- 
radson carbon test is of much less 
significance than service results in en- 
gines and the setting up of arbitrary 
values might rule out superior lubri- 
cating oils. 

Neutralization Number. The neutral. 
ization number was originally used to 
assure freedom from mineral acids 
remaining after refining. Properly re- 
fined oils containing no additives show 
initial neutralization numbers below 
0.10. Slight variations have no signifi- 
cance as it is difficult to duplicate test 
results even on the same sample. Oils 
contairing either acid or alkali additives 
may show neutralization numbers vary- 
ing considerably from true neutral 
values. These additives are used to 
increase oil stability or oiliness or to 
give detergent qualities. The resulting 
higher neutralization numbers should 
not be considered indicative of poten- 
tial corrosion of engine parts. There- 
fore, use of neutralization number in 
lube-oil specifications is not desirable, 
particularly if low values are called 
for. No general correlation between 
service results and neutralization num- 
ber has been determined. because en- 
gine operating conditions. type of base 
oil and fuel exert more influence on 
bearing corrosion. 

Detergency. Straight mineral oils do 
not possess the property of detergency 
to any appreciable extent but with addi- 
tives this characteristic can be obtained. 
Detergency can be explained as the 
ability of an oil with its additives to: 
(1) disperse and suspend within itself 
fuel soot and other decomposition prod- 
ucts, and (2) remove materials which 
might coagulate and separate from oil 
and deposit on engine parts. Detergency 
is thus the property possessed by soaps 
in cleaning agents. While it is true that 
much of the sludge. lacquer and other 
deposit-forming material may be re 
moved as it collects in the oil by means 
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ONE OF 93 


DE LAVAL 
DOUBLE REDUCTION 
WORM GEARS 


De Laval double reduction speed reducers, consisting of combina- 
tions of double worm gear reductions, or helicai and worm gear 
reductions, are available with overall ratios up to approximately . 
8000 to 1. De Laval single reduction worm gear speed reducers 
are available in ratios up to 90 to 1. If high ratios are your require- 
ment, worm gear speed reducers are the answer -— particularly 
if space is limited and reliability is important. A De Laval rep- 
resentative will help you pick the right size and type. 


x This double reduction De Laval Worm Gear Speed Reducer is 
available in many standard ratio combinations, with horizontal 
or vertical output shafts and is but one of 93 sizes of standard 
De Laval Worm Gear Speed Reducers. 


Worm Gear Division — De Laval Steam Turbine Company, Trenton 2, N. J 


J. 
DE LAVAL Atlanta * Philadelphia * Charlotte * Pittsburgh * Cleveland * Rochester * Detroit * San Francisco * Chicago 


New York * Denver * Kansas City * Helena * Boston * Houston ¢ Washington, D C. © St. Paul © Los 
Angeles * New Orleans * Seattle * Salt Lake City * Tulsa « Ed ton * Winnipeg * Toronto * Vancouver 


WG-14 


TURBINES * HELICAL GEARS » WORM GEAR SPEED REDUCERS + CENTRIFUGAL PUMPS + CENTRIFUGAL BLOWERS AND COMPRESSORS - IMO Oil PUMPS 
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High grade gas, by-product and 
steam coal fro ise County, 
Va., on the Interstate Rai 


High grade gas, by-product, 
steam and domestic coal from 
Wise County, Va., on the Inter- 
state Railroad. 


High grade, high volatile steam 
onl by-product coal from Wise 
County, Va., on the Interstate 


A laboratory controlled prod- 
uct blended to meet exacting 
stoker requirements. From 
Wise County, Va., on the Inter- 
state Railroad. 


COKE 


Roda and Stonega from Wise 
County, Va., and Connellsville 
Coke from Pennsylvania. 


BLUEFIELD, W. VA. 
CINCINNATI 
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BOSTON 
NEW YORK 


\ | 


High grade gas, by-product, 
steam and domestic coal—Pitts- 
burgh seam from Irwin Basin, 


Westmoreland County, Pennsyl- 
vania, on the Penna. Railroad. 


Genuine Third Vein Pocahon- 
tas from McDowell County, W. 
Va., on the Norfolk & Western 
Railroad 


<LYNCO 


ey fusion cohing coal for 
industrial stoker 
ulverizer use from Wyom- 

.»W.Va., onthe Vgn. Ry. 


Hazard No. 4 and No. 7 steam 
and domestic coal from Wis- 
coal, Knott County, Kentucky, 
on the L. & N. Railroad. 


Unexcelléd Steaming Coal from the Fire 
Creek Seam in Greenbrier County, 
W.Va., originating on the N.F.&G.R.R. 


ANTHRACITE — Hazle Brook Premium 
Raven Run 


General Coal Company 


123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 


BRANCHES: 
BUFFALO CHARLOTTE, N. C. 
PITTSBURGH 


NORFOLK 


of active filters and by frequent crank- 
case drainage, some products cannot be 
filtered out and form deposits even 
when all other conditions are good. De- 
tergent oils are valuable in maintaining 
engine cleanliness in such cases. 

Tests for full detergency have been 
determined by service results on a large 
number of engines. This arrangement is 
the only known reliable method of de- 
termining detergent quality of an oil. 

The foregoing comments on the in- 
spection type of specification items lead 
to the conclusion that their main value, 
as far as the purchase is concerned, lies 
in the ability to assure constancy of 
production control. Oils for diesel lu- 
brication must be bought with assurance 
of satisfactory service operation. Many 
auxiliary laboratory tests are conducted 
by the lubricant manufacturer aimed at 
evalution, but these tests are not suit- 
able for purchaser use since they in- 
volve a specialized knowledge of pe- 
troleum and the particular stocks the 
refiner uses. 

The final and only reliable method 
is the use of service-type tests in the 
engine. Reputable lubricant manufac- 
turers maintain laboratory facilities for 
such engine testing. Cooperative work 
by the refiners and the engine builders 
has resulted in a series of tests designed 
to emphasize the various service needs. 

This group of tests was eventually 
set up as the requirements for mini- 
mum-quality heavy-duty diesel oils un- 
der Army specification 2-104B. Oils 
designed for heavy-duty service, using 
additives of known characteristics 
based on past testing. can be evaluated 
by these tests. 

Conclusions. In summarizing the 
value of specifications to the buyer of 
lubricating oil, it can be said that 
their primary value lies in determining 
the uniformity of the product received. 
With the exception of viscosity, specify- 
ing oil characteristics. as such, cannot 
he claimed to assure the purchaser the 
product needed for a given service. On 
the other hand, the refiner finds specifi- 
cations extremely valuable for produc- 
tion control. 

It is difficult, in setting up purchase 
specifications based on tests for grav- 
ity, flash. fire, pour, etc. to avoid losing 
sight of the primary job of the oil, that 
is, to lubricate the engine in the most 
economical and effective manner. A 
tendency arises to view the specifica- 
tions as an end in themselves rather 
than as devices aimed at securing the 
proper product. The owner or operatot 
buying a lubricating oil is not really 
buying oil. he is buying service pet- 
formance: any specifications that do 
not contribute to this end are valueless. 
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Over the years, International Nickel has 
accumulated a fund of useful information on the 
selection, fabrication, treatment and performance of engi- 


EMBL EM OF neering alloy steels, stainless steels, cast irons, brasses, bronzes and 
other alloys containing Nickel. This information is yours for the asking. 


Write for “List of available publications. 


TRADE 


THE INTERNATIONAL NICKEL COMPANY, INC. wew'voen's 
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dard rors UP © 300 porsepowe”? these 
| Built 19 sizes tO ali ard mo “ Nickel = 
The dense grain and high machinable jparaness of aris 
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cheit efficienY overt jong periods of s¢ 
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plished by skillfully en- 
gineered use of the same 
steam. This is Troy-Engberg By-Product 
Power at work. 


Use the modern Troy-Engberg Steam Engine to 
drive stokers, blowers, fans, compressors, mixers, 
generators and pumps—THEN use the exhaust from 
the engine for your processing or heating, or both. 


Cut Power Costs by putting your steam fully to 
WORK. Write us for detailed information on apply- 
ing Troy-Engberg By-Product Power to your plant. 
Send for Bulletin 306 


TROY ENGINE & MACHINE COMPANY 
Established 1870 
2500 Railroad Avenue ‘Troy, Pennsylvania 


EWCINES GENERATING SETS GENERATO 


(730c) 


“TROY. ENGBERG 
STEAM ENGINE 


RS 


(Continued from page 140) 


Remote speed control can be accum 
plished by use of a flexible shaft, up t 
10 ft. For complete remote control, « 
small pilot motor can be used to drive the 
speed-control mechanism. Application- 
include driving textile machinery, draft 
fans, stokers, small paper machines, wire 
drawing machine, laundry ironers, dough 
mixers, cement kilns, stamping presses and 
pumps. 

Uniform cooling with low-intake velocit, 
is provided by double-end ventilation 
Overload protection and limit switches t 
insure proper starting are built into the 
motor. Standard frames 225 to 505 have 
NEMA mounting dimensions. Formea 
wire is used in the stator and a cast-iron 
bearing inclosure affords protection from 
moisture and dirt. 

The motor is rated on a constant-turqur 
basis. It will carry full-load terque a: 
rated current and frequency without ex 
ceeding a temperature rise of 49 C on 
high speed or 50 C on low speed. Powe 
factor is high when motor is running ai 
high speed. At synchronous speed, power 
factor is about the same as a squirrei-cage 
induction motor for similar ratings. 

For inermittent use, speeds below min 
imum rating may be obtained by adding 
secondary resistance. Plugging is possible 
by the same means. The motor is revers 


: ible- by changing two power leads. In 


spection. plates may be removed for 
inspection of brushes and brusk-shifting 
mechanism. General Electrie Co. 
Schenectady 5. N. Y. 


Pyranol Capacitors E59 


THese New 25-Kvar Pyranol distribution 
capacitor units for individual and group 
pole mountings are similar to the individ. 
ual pole-type 10- and 15-kvar units, stand- 
ard with many electrical service and 
industrial companies. Use of these new 
capacitors involves fewer units to be han- 
dled, less surface exposed to the weather. 
and fewer hangers, bushings and connec- 
tions. The small increase in size of these 
units over the present 15-kvar units per- 
mits using them on the same universal 
standard hangers. These power-factor- 
improvement capacitors also use the new 
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BUY THIS NEW PUMP 


3 Stock Sizes Give 
Wide Range of 
Capacities 


HROUGH SIMPLE CHANGES in V- 

belt drive, impeller or casing 
these new pumps meet all average 
pumping requirements up to 500 
gpm and heads to 100 ft. 

They were designed for the av- 
erage user, who does not need a 
pump of special design or specifi- 
cation, but who does want a thor- 
oughly reliable pump at a reason- 
able price, that he can buy right out 
of stock, and adapt to his needs. 

The new “Pedrifugal’” pump ts 
built up to highest Allis-Chalmers 
standards in design, materials and 
workmanship. It is thoroughly test- 
ed, and backed by 65 years of engi- 
neering leadership in the design and 
construction of fine centrifugal 
pumps. Find out more about this 
hew pump at your nearest A-C office 
or dealer. For specifications, ask for 
Bulletin 52B6691, ALLIs-CHALM- 
ERS, MILWAUKEE 1, WISCONSIN. 
A 2306 


*Allis-Chalmers Trademark 
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BUY IT “OFF THE SHELF" — Pump can be 
bought “bare” or as a complete unit pump 
motor, Texrope drive and welded steel base 
Also can be coupled or belted to a motor, a 
gasoline engine or power take-off which you 
already have. 


V-BELT DRIVE GIVES GREAT RANGE OF 
CAPACITY — The Pedrifugal pump ts spe- 
cially designed for flexible TEXROPE V-belt 
drive Changing one sheave quickly changes 
speed and capacity of the pump. . . gives you 
great flexibility. 


ALLIS: CHALMERS 


| One of the Big 3 in Electric Power Equipment — Biggest of All in Range of Industrial Products 


IT HAS MANY APPLICATIONS 


DESIGNED AND BUILT FOR SIMPLIFIED 
MAINTENANCE — All moving parts quickly 
accessible without disconnecting pipes. No 
packing rings to replace . . . bearings have 3 
to 5 year supply of grease under normal 
operating conditions. 


HIGH GRADE CONSTRUCTION — Two 
large ball bearings, grease sealed . . . High 
grade mechanical shaft seal . . . Heavy 1 1n. 
machined shaft with key ways and impeller 
lock nut . . . Bronze open type impeller... 
Heavy, generous design throughout. 


18 ON 


A CENTURY \ 
OF SERVICE 5, 
to Industry 


THAT MADE 


‘America Great 


Pa 
+ 

at 
& 
P 
d- 
=i 

d- 

me 

‘ng 

C- 

se 

% 
We 


for your boiler feed 


om It’s easy to eliminate 
silica from your list of boiler feed 
troubles! De-ion- 
izers now remove silica by ion 
exchange. Silica in feed water for 
high-pressure systems is reduced 
to less than .5 ppm! 


dom With this same equip- 
ment you prevent boiler scale, 
corrosion, and embrittlement — 
because De-ionized Water is free 
from dissolved solids. ILLco- 
Way De-ionizers will produce 


Boiler Feed-Water Treatment 


...with De-ionized Water 


HE 
10 


thousands of gallons of silica- 
free water for only a few cents. 


Investigate this new 
process that keeps your boilers 
clean by ion exchange. Long a 
pioneer in water treatment en- 
gineering, ILLCo-WaAy now offers 
the new scientific way of De-ion- 
izing to “Stop Old Man Silica.”’ 
Write for literature today. 


ILLINOIS WATER TREATMENT CO. 
853-10 Cedar Street, Rockford, Illinois 
7310-NNI10 Empire State Bldg., New York 


Complete equipment for Chemical Processing: Purification of 
industrial wastes, Separation of Chemical Solutions, Purification 
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of Chemical Solutions, Reclamation of Valuable Constituents. 


glass bushing which permits a mechan- 
ically strong, hermetic seal that is perma- 
nently moisture-tight. General Electric 
Co, Schenectady 5, N. Y. 


Hot Lime-Soda Softener E60 


New pesicn of hot lime-soda water softener 
comes in five types that cover a wide 
range of conditions and _ requirements. 
Equipment has a deep sludge blanket 
through which raw water percolates up- 
wardly. Sludge blanket assures thorough 
contact of water with lime and soda ash, 
which it contains to provide complete 
chemical reaction. Sludge bed acts as a 
contact filter, reducing the turbidity so 
there is less load on filters. 

Each type includes provisions for chem- 


“ical feed, vent condenser, filters with back- 


washing water recovery so the wash water 
does not pass through or disturb sludge 
bed, and special automatic desludging valve 
that controls sludge bed depth. Liquid 
Conditioning Corp, 114 E Price St, 
Linden, N. J. 


Thermostat 


UNIT-HEATER THERMOSTAT combines com- 
pact design into a line-voltage control 
instrument that can be used for either 
cooling or heating applications. Case is 
2x4x14%4 in. Adjustable stops are avail- 
able so that locked settings can be ob- 
tained and the operating range limited. 
Contact rating is 10 amp at 115 v, 5 amp 
at 230 v, noninductive loads. Barber- 
Coleman Co, Rockford, Ill. 


Induction Motor E62 


THIs NEW 2-POLE squirrel-cage induction 
motor is an addition to heavy-duty line for 
such high-speed applications as boiler feed 
pumps, oil pipeline pumps, centrifugal 
pumps, compressors and blowers. Rated 
(Continued on page 172) 
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FITTINGS 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 
DISTRICT OFFICES: 


Los Angeles 
Houston 

Allanta 

ous 

Clev 

Pittsburgh 

Buffalo 

New York © 


When You Insta less Welding Fini os 
Co RAPID, POSITivE ALIGNMENT SOUND, UNIFORMLY FAST WELDs 
7 'nstallation is Swift 4nd sure With Sound, Strong, Sound Welds are an important instalia- 
UNiform Welds at lower Cost through the rapid, tion economy Which results from ©ontrolieg 
POSitive alignment of Ladish Seamless Weld. Metal Purity ang accurate, machine-beveleg 
ing Fittings, Matching the Pipe aCcurately ends of Ladish Seamless Welding Fittings, 
$ E in both wall thickness and circularity, OD Rigid Metallurgicay Sontrols — evidenced by 
alignment insures Perfect Ip alignment the Ladish heat Code —sateguarg @8ainst 
Offsets are eliminate PUurities Such as Slag ang Sulphur, thereby 
rupted fig assuring the Uniform Wweldability of every 
erosion Pock Ladish Fitting, 
4 
IN PIPING DESIGn FASYy, ECONOMICA, INSULATION 
Ladish Seamless Welding Fitting, Offer the As €asily COVereg as the Pipe itself, Ladish ay 4 
thrift that 80€s with complete flexibility in Seamless Welding Fittings 4Ssure important ae by: 
Piping System design, Savings in erection Costs by Simplitying the 
4 True circularity Permits cutting Odd-angie @PDlication, of insulation, Smooth, Unbroken 
os Sections for Special n;,.: Pica. While SUrfaces require MO special treatment to in. 4 
7, Nomical Crease 9PPlication Costs, Since their Welded 
‘ €Cctions joints are Permanent, no Provision is necessary | ee 
at they will for removal of insulation to inspect, repair or ¥ 4 
Stern, tighten joints, 
AccuR, Opp PERMANENT ‘SMOOTH 


Only Sloan 


sup 


There are several reasons for Sloan’s pre- 
eminence. For one thing, maintenance 
costs are reported as low as 4 of 1c per 
valve per year. Then, too, Sloan Flush 


Valves save water; they protect public 


SLOAN VALVE COMPANY 


63% OF ALL HOTELS® ARE 
SLOAN EQUIPPED— 


90% OF THESE ARE 
EXCLUSIVELY SLOAN! 


health by preventing back syphonage; 
they can now be whisper quiet; they have 
unlimited life—yet cost no more. That is 
why more Sloan Flush Valves are sold 


than all other makes combined. 


4300 W. Lake St., Chicago, Ill. 


*Hotels of 100 rooms or more. 


: 


7) 


low fuel cost 
low maintenance cost 


maximum reserve power 


sustained, heavy- 
duty operation 


economical 
stand-by service 


Topay, more than ever before, you want 
diesels that will give you a combination of all 
these benefits. Fairbanks-Morse Diesels will— 
as proved again and again by actual perform- 
ance records in every field of industry. 


These same records prove, too, that 
Fairbanks-Morse Diesels continue to give 
users all of these benefits, year after year. Time 
and time again they have paid for themselves 
in a surprisingly short time, through their 
power cost savings—only to go on saving 
vieir owners money for many years thereafter. 


Surely, this is the kind of diesel performance 
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y 
these benefits 


Fairbanks-Morse Diesels 


you want—and surely, this is the kind of diesel per- 
formance you will have with Fairbanks-Morse Diesels. 

Too, they help conserve vital fuel oil supplies, because 
diesels generate more power than any other oil-burn- 
ing power producer. Write today for further informa- 
tion about them. Fairbanks, Morse & Co., Chicago 5, IIl. 


Fairbanks-Morse 


A name worth remembering 


Diesel Locomotives Diesel Engines Generators Motors Pumps « Scales 
Magnetos « Stokers + Railroad Motor Cars and Standpipes + Farm Equipment 


q 
|| | | 
a 
% 


Yew kind of fuel oil additive eds sludge, too! 


BROOKS-OL, the zew chemical fuel oil additive, elim- 
inates sludge by reducing fuel oil viscosity, breaking up 
emulsions and separating excessive amounts of water 
from oil. Increased liberation of B. T. U.’s per pound of 
oil thus lowers consumption by as much as 8% to 12%! 
Used by leading industrial firms throughout the country. 


BROOKS-OL 
SLUDGE 
and WATER 
TEST 


SEND FOR BROOKS-OL TEST KIT! 


Make this test yourself! Give the BROOKS- 
OL Sludge and Water Test to sludge from your 
own fuel oil tank. It takes only a few minutes. 
Before your eyes, BROOKS-OL dissolves 
sludge, breaks up emulsions—fast/ We'll send 
you a kit along with complete instructions. 
Just request the BROOKS-OL Test Kit on 
— own company stationery. No obligation. 

rite today ... save fuel and you save money! 


THE BROOKS BOILER TREATMENT COMPANY 


3304 East 87th Street, Cleveland 4, Ohio 


BOILER METAL TREATMENT + WATER TREATMENT © ZEOLITE SOFTENER TREATMENT «+ BRINE 
TREATMENT ¢ WATER CONDITIONER. « CONDENSER AND COOLING WATER TREATMENT 
FURNACE SOOT AND CARBON REMOVER «+ BOILER RUST AND CORROSION REMOVER «+ 


ASBESTOS ROOF COATING 
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from 200 to 700 hp at 3600 rpm with NEMA 
Class B starting (normal torque, low cur- 
rent) this motor is favorable for across-the- 
line starting. It is built of dripproof con- 
struction using a fabricated-steel frame. 
The motor is engineered to meet exacting 
requirements for high-speed service and has 
the Kolene process centrifugal cast bearing 
sleeves. Pressure-lubricated bearings are 
also available, and split-bearing bracket 
doweled to permit easy access. Windage 
noise is lessened by design to avoid abrupt 
acceleration of air. Rotor squirrel-cage 
winding has Phos-copper braze welding at 
all joints. Electric Machinery Mfg Co. 
Minneapolis 13, Minn. 


LIGHT RAYS ENTER PLASTIC 
FRONT REFLECT ONDIAL- 


Illuminated Meters E63 


NEw PLASTIC METERS direct light from rear 
illumination through clear plastic and 
diffuse it over the front and dial. Light 
bulb is mounted outside the meter case, 
far enough away so that any heat will not 
affect the instrument. Size and type of 
light bulb are determined by amount of 
light desired, and the mounting that is 
most convenient. Model 352 for ac and 
351 for de are 334 in. rectangular shape. 
Assembly Products, Ine, Chagrin 
Falls, Ohio. 


Tool Hose £64 


Ray-MAN LIGHTWEIGHT HOSE with rayon- 
strength members is available for bench 
work with small air-operated tools where 
ordinary air hose is too heavy and cumber- 
some. The manufacturer says the hose has 
great strength and flexibility. It comes in 
an oilproof type made with oil-resisting 
rubber in sizes from } to } in. Manhat- 
tan Rubber Div, Raybestos-Manhattan 
Inc, Passaic, N. J. 


Tachometer Head E65 


Speeps From 1 to 100,000 rpm can be 
measured by direct coupling with Metron 
Type 53 tachometer head used with the 
company’s electric tachometer indicators. 
Direct linear speed measurements are feas 
ible down to a fraction of a ft per min 
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FUEL 
AS 
SINCE JB 1876 


Located the United States are Anchor branches 
men stocks of call our. a We call this widespread distribution 


& 


| 


SENERAL OFFICES: | PHILADELPHIA, 


2, New 
. Cleveland 13, Ohio 


Houston 2, ‘Texas 
418 Common Street. . New Orleans 4, Louisiana 
100 6th Avenue... . a hy aes . New York 13, New York 
. . Philadelphia 8, Pennsylvania 
405 Penn Avenue. . Pittsburgh 22, Pennsylvania 
Terminal Sales Buildin . . . Portland 1, Oregon 
Ist Avenue 


cators. 

feas- 


-THERE’S AN ANCHOR PACKING COMPANY BRANCH NEARBY 
GIVE YOU QUICK SERVICE 
=63 
rear | 
ench West 74h Street... Cinginnati 2, Ohio 
tan 
4 


A K 


DAG 
Y 


OF OUR 


he ADSCO Heat Exchangers are designed and 


built to conform to the highest standards. 


Modern facilities and qualified welders 
assure the excellence of ADSCO Products 
whether built under the ASME Code or for 
} the rigid requirements of the U. S. Bureau of 

Navigation and Steamboat Inspection, Ameri- 
| can Bureau of Shipping, U.S. Navy and U.S. 
| Army. 

Write for Bulletins No. 35-75 and 35-76 

» on ADSCO Storage and Instantaneous Water 
| Heaters, or give us details of your heat ex- 
) changer requirements for quotation. 


AMERICAN DISTRICT STEAM CO. 


NORTH TONAWANDA, NY. 
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ADSCO 


Representatives 
in Following Cities 


ALABAMA 
Birmingham 3-1495 


CALIFORNIA 
Los Angeles 
5159 


"Exbrook 4000 


COLORADO 

Denver Keystone 5111 
Grand junction 2242 
Pueblo 2085 


owt. ad COLUMBIA 
h, Republic 6116 


San 


A 
Atlanta Jackson 3696 


ILLINOIS 
Chicago Central 3434 


INDIANA 
Indianapolis Riley 1926 


Cedar Ranids 3-20'9 
Des Moines 43231 


KENTUCKY 

Louisville Shawnee 9026 
LOUISIANA 

New Orleans Ray. 7984 


MARYLAND 
Baltimore Plaza 7334 


MASSACHUSETTS 
Boston Hubbard 
6763 


MICHIGA 
Detroit Tyler 7 6°°? 
Kala nazoo 3-2567 


MINNESOTA 
Duluth Melrose 3394 
St. Paul Gariield 5811 


MISSISSIPPI 
Jackson 4-7689 


MISSOURI 
Kaneas City Har. 
St. Lovis Forest 0 


NEBRASKA 
Omaha Jackson 7636 


N K 
NORTH CAROLINA 

Charlotte 3- 


Penn. 6-0°77 
2-5678 


NORTH DAKOTA 
Fargo 22146 

NEW MEXICO 
Albuquerque 


OHIO 
Cincinnati Univ. 0422 
Cleveland Prospect 4108 
Columbus 
Evercreen 7839 
Dayton Fulton 9114 
Middletown 2-6367 
OKLAHOMA 
Tulsa 4-2908 
OREGON 
Portland Atwater 3875 


PENNSYLVANIA 
Phila. Lombard 4909 
Pittsburgh A:la. 6083 


RHODE ISLAND 
Providence Dexter 4700 


SOUTH CAROLINA 
Greenville 2538 


SOUTH DAKOTA 
Sioux Falls 58tt 


TENNESSEE 
Knoxville 3-9219 


TEXAS 
El Paro Main 17°7 

Houston Hadley 9574 
UTAH 

Salt Lake City 4-642/ 
WASHINGTON 

Seattle Eliot 4425 
WEST VIRGINIA 

Charleston 6-7142 
WISCONS'N 

Milwaukee Kilb. 8210 
WYOMING 

Cesper 1656 
ONTARIO, CANADA 

Toronto Rand 3166 
QUEBEC. CANADA 

Montreal Lance. 1823 
HAWAII 

Honolulu 

P.O. Box 2755 

PUERTO RICO 

San Juan 2-8475 


Type 53 tachometer head can be operatea 
in any position. Indicator connections are 
made through } in. conduit to inside ter- 
minals accessible by cover plate on the 
rear. Dimensions are 3j in. high, 2} in. 
wide and 5} in. long. Metron Instrument 
Co, 432 Lincoln St, Denver 9, Colo. 


Temperature Regulator E66 


SELF-ACTING TEMPERATURE REGULATOR des- 
ignated as Class 7 is of single-seated 
construction in all sizes from ¥% to 4 in. 
for steam pressures up to 125 psi. It uses 
packless main valve stem, hard-faced seat- 
ing surface and hard wearing parts and 
liquid-filled thermostatic element. Sizes 
available are 4% to 4 in., inclusive, for 
steam pressures up to 125 psi (175 psi 
liquid), and temperatures to 450 F. 
Leslie Co, 50 Delafield Ave, Lynd- 
hurst, N. 


Pressure Control £67 


Arrotec H-701 pressure CONTROL provides 
accurately calibrated visible scale for easy 
adjustment in a range of 1 to 15 psi, and 
a differential of 1 to 5 psi. It is available 
with 10 amp, 110 v; or 5 amp, 220 v; 
single pole, single or double throw, nor- 
mally open or normally closed contacts. 
Underwriters approved for '4-hp. rating. 
Dimensions are 35°4x3%x2% in. Ther- 
mix Corp, Greenwich, Conn. 


Portable Electrical Cords £68 


Featurinc A HEAvY-puTY Neoprene rubber 
jacket to provide increased protection 
against abrasion and damage, this electrical 
cord has a new jacket, 30 to 60% thicker 
without increase in over-all diameter of 


POWER October 1947 


T * 5 
f 
CHANGERS 
HEAT EXCH — ‘= 
| | ake | 
4 
— 


Whatever Your Piping Needs... 


KNOWN SINCE 1893 FOR HIGH QUALITY 


dependable 


PIPING 


7 prefabrication an f 
r 

installation 

. Benjamin F. Shaw Company is qualified 

| to pre-fabricate and erect piping—any 

4 place in the United States and Canada. 

le 

fh 

President 

68 

per BENJAMIN F. SHAW COMPANY — 2ND & LOMBARD STS., WILMINGTON 99;,DEL.. 

| 

of 
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fills quickly— dependably 
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L UBRIPLATE maintains a durable, load 

carrying film at the “Friction Point,’ 

which reduces friction, retards progres- 

sive wear and prevents rust and cor- 
i rosion. That is why gears lubricated 

with LUBRIPLATE last longer and run 
it better. Don’t take our word for it. 
Prove it to yourself. Thousands have in 
; every industry. 


LUBRIPL ATE 
Lubricants definitely reduce doom 
tion and wear to a 
They lower power costs on = 
long the life of 
3 ini ter degree. 
finitely gree 
PLATE arrests progressive weor 


LUBRIPLATE 


achine ports 
e action of 
against is feature 
out ine 


LUBRIPLAT E 
extremely 
son that they 
life and a 


Lubricants ore 


FISKE BROTHERS REFINING CO. 


= 


4 
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cord. This is made possible by Laytex in- 
sulation on individual conductors within 
cord. Laytex is applied by a dipping proc- 
ess that produces a thinner insulation with 
superior physical and electrical properties. 
Called Master Cords, these cables range in 
size from No. 10 AWG to No. 18 with two, 
three or four conductors with or without 
steel-wire reinforcement. 

This cord withstands extreme flexing, 
constant movement and surface abuse. It is 
intended for service on all kinds of portable 
electrical equipment. United States Rub- 
ber Co, Rockefeller Center, New York, 
Me Ve 


Wire Marker E69 


MouNTED ON TWO SELF-STARTER STRIPS, 
standard Quik-Label cards have one row of 
1}-in.-long labels. A new feature is that 
labels also come cut in half, thus making 
two rows of }-in.-long labels. Quik-Labels 
are plastic coated so dirt and grease won't 
smear the figures. They are mounted on 
self-starter strips that partly peel each label 
automatically. An entire electrical system 
can be coded correctly and uniformly in 
accordance with authentic, approved codes. 
Labels go all around the wire, thus showing 
number or color from any direction. The 
two sizes make label installation quick and 
easy, as well as providing sizes for both 
large and small wires. W H Brady Co, 
815 N 3rd St, Milwaukee 3, Wis. 


Rubber-Spring Mounting ~ £70 


Low 1N cost, this vibration control unit, 
Type RS, has a high-load capacity, ranging 
from 25 to 125 lb per unit. A conical- 
spring design provides greater horizontal 
stability than conventional  all-rubber 
mountings. This means smoother opera- 
tion, particularly during starting, and 
frequently eliminates the necessity for 
snubbers or flexible connections. 

This combined use of rubber and steel 
springs not only increases the load ca- 
pacity. but also gives Type RS a wide 
frequency range for successful isolation. 


FLEXIBLE 
COUPLINGS 


@ The fact that all 
the horsepower goes 


through the coupling 
emphasizes the importance of pro- 
tecting direct-connected machines 
against misalignment. W rite for the 
Ajax Coupling data book or phone 


the Ajax man in your territory. 


AJAX FLEXIBLE COUPLING CO. INC. 


WESTFIELD, NEW YORK 
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COFFIN TURBO PUMPS 


HIGH SPEED SINGLE STAGE 


HIGH PRESSURE AXIAL THRUST... 
INTEGRALLY FULLY BALANCED 


(Equal impeller shroud projected 


areas X high pressure) 


NEGLIGIBLE AXIAL THRUST HERE 


SUCTION 


DIFFUSER TYPE S 
BALANCED RADIAL SN 
THRUST 


PUMP 
IMPELLER 


LEAKOFF 
TURBINE 
EXHAUST 


WEARING 
RING LH. 


SPRING LOADED —- 
. OVERSPEED GOVERNOR 


= 


BALL 


NEARLY BALANCED .. 


LOW PRESSURE AXIAL THRUST... 
SMALL 
RESIDUAL THRUST --- --- ————> 


(Suction pressure X pump gland 


crea) 


Exact Hydraulic 
Balance.... 


without floating balancing devices 
and regardless of loss of suction or 
“flashing.” 


Bearing Troubles 
Minimized 


COMPENSATING SMALL 
AXIAL THRUST 


(Exhaust pressure X 


turbine gland area) 


Standardized 
m Te 
Boiler Feed Back Pressures to 60 PSI 
Units for: 


Steam Pressures to 650 PSI Pump Capacities to 500 GPM 
Discha 


rge Pressures to 750 PSI 
Heads to 1800 feet 
Liquid Temperatures to 300 F 


UNIQUE FEATURES 


1. Standardized Steam Turbine Centrifugal 

Pump and Governor Sets, individually en- 

assembled, and tested . . . for 
MEDIATE SHIPMENT. 


2. No destructive casing erosion-corrosion. 
3. No interstage leakage. 

4. Wide range exact pressure governing. 

5. Loss of suction reduces speed without trip- 


ping; automatic speed recovery with suc- 
tion restoration. 


6. High efficiency pump plus high speed two- 
bucket row turbine result in minimum 
steam consumption. 


7. Matched Pump, Turbine and Governors 
under one responsibility. 


Literature sent on request; specific proposals on receipt of operating date. 
Representatives in Principal Cities 


Exact hydraulic and mechanical balance— 
light weight anh bearings; result: 
bearing troubles prac 


9. Pump Gland Leakoff provides adequate 
recirculation; suction pressure only on 
packing. 


10. Rigid one-piece steel casing plus heavy 
shaft plus ample clearances result in no 
damage from dry operation. 


cally unknown, 


Il, All parts made to gage and replaceable 
without fitting; all parts in stock at factory 
—— parts available from agencies’ 

cks. 


12. Proved for performance over a period of 
more than twenty years in service. 


13. Compact, light in weight, quiet and low in 
maintenance. 


326 South Dean St. 
sENGLEWOODN). 
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UNIONS 


are easier to make up and 
tighter in service...... 
because of the exclusive 


RECESSED BRASS SEAT. 


The Jefferson All Male Union illustrated—ideal for 
such an installation as that between a check valve 
and a globe valve having female threaded parts—is 
typical of the complete line offered by Jefferson for 
facilitating piping installations, Not only are pipe 
joints saved, but better, tighter, more easily made 
up piping jobs are assured. 


Specialty 
Unions are made in 
90° and 45° Elbows 


and in Union Tees. 


JEFFERSON UNION CO. 


601 WEST 26th STREET, NEW YORK 1, N. Y. 
LEXINGTON 73, MASS. 


Jefferson 


All Jeferson Unions offer the exclusive Recessed 
Brass Seat—a construction which gives a drop-tight 
joint, unrestricted flow and abso'ute protection from 
contact with screwed in pipe ends. 


Ask your distributor for details—or write us direct. 


LOCKPORT, N. Y. 


keep check on boiler efficiency 


FOR TOPS 
in fuel economy 


WEIGH ott 


accurately on 


Richardson Richardson Stationary, Floor - Mounted, 


Automatic Coal Scales supplying two 

pulverizers for a single boiler. Note ac- 

cess platform between scales of this right- 
hand and left-hand installation. 


Automatic 


Coal Scales 


Present uncertainty in supply and cost of coal makes it economically vital for 
boiler operators to keep a constant check on fuel consumption. Regular determination 
of exact steam generation per-boiler-per-pound-of-coal should be maintained. Richard- 
son Automatic Coal Scales provide this essential “coal-control’ with continuous 
accuracy and dependability. 


Availability for floor-mounting (as illustrated), for portable or stationary support 
at mid-section, or in elongated type scale-conveyor combinations, Richardson Auto- 
matic Coal Ecales effectively meet specific capacity requirements and plant layouts. 

Tak2 no chances on cosily, wasteful consumption of coal—have a Richardson 
Scale check up on boiler efficiencies. Write for Bulletin No. 1143. 


RICHARDSON SCALE COMPANY, Clifton, N. J. 


ATLANTA, BOSTON, BUFFALO. CH'CAGO, MINNEAPOLIS, WICHITA, 
NEW YORK, OMAHA. PHILADELPHIA, SAN FRANCISCO, DET®°OIT. PITTSBURGH. MONTREAL, TORONTO 
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It is as effective for pumps operating at 
1750 rpm as it is for compressors running 
at 450 rpm. They are designed primarily 
for use on compressors, generator sets, 
motor-generators, pumps, motors, fans and 
other machinery requiring a highly efi- 
cient, economical, standardized vibration 
isolator. Korfund Co, 48-39 32nd 
Place, Long Island City, N. Y. 


Acid Pump 


A MANUALLY OPERATED acid pump safely 
handles liquids from carboys, drums or 
barrels. Corrosive and other liquids flow 
smoothly and stop when pump _ stops. 
Liquid contacts only  corrosion-resistant 
tube and cannot affect other parts. No 
tilting of container necessary, reduces to 
minimum danger of slip, splash or spill. 

Pumps are hand or foot operated. Either 
type can have a lead tube for sulphuric, 
hydrochloric, hydrofluoric and similar 
acids ur with a flexible-plastic tube for ni- 
tric, phosphoric and acetic acids, peroxide, 
and many other liquids. General Scien- 
tific Co, 27th & Lluntington St. 
Philadelphia 32, Pa. 


Solderless Connectors E72 


Over 30 DIFFERENT SOLDERLESS CONNECTORS 
for wire sizes from No. 12 AWG to 2,000,- 
000 cir mil are now oJered with a special 
Cadux plating, which makes them suitable 
for aluminum building wire connections. 
These new connectors are said to assure 
positive connections on aluminum, and elim- 
inate normal electrolytic action that usu- 
ally takes place between copper and alu- 
minum. O Z Electrical Mfg Co, 262 Bond 
St, Broohlyn 2, N. Y. 


Precision Switch E73 


Two MAINTAINED CONTACT SWITCHES are 
designed for services requiring compactness 
and accuracy of a precision snap-action 
switch, combined with a latch-out or latch- 
in feature. In these switches the circuit 
established by momentary force is main- 
tained until a restoring force is provided. 
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WAS NINE YEARS before the first gasoline-driven automobile 
I's the United States was operated by C. E. Duryea that the 
Brooklyn Bridge was opened in 1883. This fabulous engineering 
K= achievement was the culmination of over 26 years of planning 
ead: and building, of bold vision and heart-breaking struggle, by 
John A. Roebling and his son Washington. 
But the steadfast confidence of father and son in the success of their amazing venture is 
indicated daily by the modern traffic this world-famous bridge continues to carry now... 
64 years later. 
How much is that confidence worth to you today . . . and to the John A. Roebling’s Sons 
company, now embarked on a multi-million dollar expansion program to meet the future’s 
challenge? 


é' Confidence is the driving power behind our efforts to make better products do better work 
or you. 


You Can’t Go Wrong—If You Use the Right “Blue Center” Rope 


There’s no better way to save wire rope dol- a wide range of constructions and sizes to 
lars than to use the right rope for your job. choose from . . . in both preformed and non- 
That means the right grade of steel, the correct preformed types. 


‘onstruction, the proper size. And your choice Why not make the Roebling Field Engineer 
Seasy when you specify Roebling “Blue Cen- your right-hand man in selecting wire rope that 


ler” Steel Wire Rope. will give you peak performance at the lowest 
In“Blue Center” you get what we feel sure is overall cost? You can call or write him at our 
ihe finest rope steel made. Secondly, you have nearest branch office. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


AY. 
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The RIGHT steel... 
The RIGHT construction ... 
The RIGHT size... 
—FOR YOUR JOB! 
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Manufacturers of Wire Rope and Strand « Fittings « Slings * Screen, Hardware ee 
and Industrial Wire Cloth « Aerial Wire Rope Systems « Hard, Annealed or Temp2red : 
High and Low Carbon Fine and Specialty Wire, Flat Wire, Cold Rolled Strip and i 


Cold Rolled Spring Steel + Ski Lifts « Electrical Wire and Cable + Suspension 
bridges and Cables « Aircord, Aircord Terminals and Air Controls « Lawn Mowers 


A CENTURY OF CONFIDENCE © 
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PHOTO SHOWS LIQUID LEVEL CONTROL INSTALLATIONS 


Designed to automatically regulate elec- 
trically operated equipment in accordance 
with changes in temperature, pressure, 
vacuum, fluid level or mechanical move- 
ment. Equipped exclusively with corrosion- 
proof mercury switches. Various types 
of mercury switches available to the 
trade. Further information upon request. 


THE MERCOID CORPORATION: 420] BELMONT AVE., CHICAGO, ILL. 
Manufacturers of dependable automatic controls for a quarter of a century 


a 
e 


Style O Unimax is for service where initi- 
ating and restoring forces are applied in 
same direction. Style U Unimax is used 
where operating forces travel in opposite 
directions and has the reset button extend- 
ing through base of switch. Unimax 
switches carry the regular electrical rat- 
ings of 15 amp, 125 v; 5 amp, 250 v; and 
3 hp at 115-460 v. All ratings are for 60 
cycles ac. Style O is for SPST service and 
Style U is for SPDT. Both units are listed 
by Underwriters Laboratories, Inc. Uni- 
max Switch Corp, 460 W 34th St, New 
York 1, N. Y. 


Glass Capacitor Bushings 


PoWER-FACTOR CAPACITORS now use Cast- 
glass bushings with integral hardware, 
which permit a permanent hermetically 
sealed unit. The bushings are made of ex- 
ceptionally stable low-expansion glass in 
which special nickel-steel alloy inserts are 
cast. The thermal expansion characteris- 
tics of the alloy are coordinated with those 
of the glass. A metal mounting flange cap 
is fused directly to the glass and the flange 
is in turn soldered to capacitor case, thus 
forming a hermetic seal that is permanently 
moisturetight. 

According to GE engineers, the glass 
bushings are practically unaffected by 
weather, micro organisms and _ thermal 
shocks. When high voltage or impulses are 
applied the bushings flash over externally 
rather than puncturing or shattering. They 
are equipped with a split-type solderless 
connector. General Electric Co, Schenec- 
tady 5, N. Y. 


E74 


Fan-Cooled Speed Reducers £75 


FAN-COOLED CONE-DRIVE speed reducers 
have removable shields that direct fan- 
impelled air over finned portion of housing 
to equalize air flow to all parts of housing 
that require cooling. Fins are located and 
shaped to guide air streams for high cool- 
ing efficiency. Removing air shields makes 
housing accessible for cleaning. Impeller 
and shields may be removed if it is desir- 
able to operate without them. Horsepower 
rating at 1750-rpm input speed for ratios 
of 5:1 are 19.8, 37.0, 59.1 and 16.2 Mich- 


igan Tool Co, 7171 E McNichols Road, 
Detroit 12, Mich. 
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Boston ¢ Charlotte, N.C. 
Chicago « Detroit 
Pittsburgh ¢ Philadelphia 


For increased production .. . top 
"efficiency .. . lower operating cost, 
give your machines superb lubri- 
cants — Tycol Engineered oils and 
greases. Tycol lubricants are made 
to meet every lubrication need of 
industry — from roll neck greases 
for steel mills to spindle oils. 
Each Tycol lubricant is scientifi- 
cally engineered to meet specific 
service conditions. In every step, 
from selection of crudes to blend- 
ing of the finished product, Tycol 


lubricants are processed to provide 
maximum lubricating efficiency 
which means greater economy, 
longer machine life for every type 
of equipment. 

Tide Water Associated engineers 
are thoroughly experienced in all 
phases of industrial lubrication. 
Let them help you in selecting the 
Tycol lubricant best suited to your 
specific need. Write, or wire your 
nearest Tide Water Associated 
Office for complete information. 


LUBRICATION—‘‘ENGINEERED TO FIT THE JOB’ 


7 
| TYCOL ENGINEERED LUBRICATION [a 
—_ 
i > 
for increased production ...lower operating costs 
' > 
ig 
ig 
id 
es 
er 
. 
Tulsa 
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The PACKING for 


LLPA 


ALLPAX is the packing that won't let you down when temperatures go up 
or when you are looking for long, care-free service from your equipment. 
One of the reasons for the long-wearing service of ALLPAX is that it 
remains perfectly dry while holding its lubricant regardless of pressure 
or temperature. Its long asbestos fibres prevent the molded ALLPAX 
from amalgamating into a dense metallic mass, but keep it bonded 
together in a resilient packing that retains its springiness even after 
long service. This resiliency makes ALLPAX leak-proof without excessive 
pressure, The lubricant in ALLPAX cannot be forced out regardless of 
Pressure, and a perfect film is maintained between packing and shaft 


at all times. 


Try ALLPAX and prove its advantages in long service. 


ALLPAX distributors are all around you. Get in 
touch with yours and ask him to supply your re- 


quirements. 


THE ALLPAX CO., INC. 


MAMARONECK, NEW YORK 


Specify CRYER” 
and put an end 
totrap troubles 


The experience of Cryer Trap users can be 
summed up .n a few words: trouble-free per- 
ne, year a.ter year with minimum atten- 
.on. 


Cryer Traps have won unqualified approval 
because des gn and constructon are such as 
to elim nate a'r bnd.ng, drbbling, stcking, 
slow venting and the necess.ty for frequent 
cleaning. As one user puts it, “They really 
operate.” And when it is necessary to clean 
or inspect a “Cryer,” all parts are readily 
accessible. 


The troubles so often assoc ated with steam 
traps just don’t come up with “Cryers’” on the 
lines. We'll be glad to submit substant atng 
proof of th’s sta ement from the actual per- 
formance of Cryer Steam Traps in the hands 
of their users As a matter of fact, per orm- 
ance is guaranteed. Ask for complete details. 


Also Thermostatc Radiator Traps, as well as 
all sizes of traps and repair parts ‘or the line 
formerly known as the J-M Ball Steam Trap. 


Sizes: to 22"" 
Capacities: 500 to 38,000 
Ibs. of water. 

Pressures: to 250 Ibs. 


Manufacturers of Steam Specialties for over 40 years. 


CRYER TRAP & VALVE CO., INC. 
New York, 17, N. Y. 


366 Madison Ave. 
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Power News 
(Continued from page 138) 


pile physics. It may be years before 
advancing scientilic and engineering 
knowledge makes atomic power a com- 
mercial reality. 

From information so far revealed it 
would appear that the plutonium fuel 
for a small high-intensity reactor of 
this sort would have to come from 
larger natural-uranium piles. In these, 
some of the neutrons from splitting 
U235 atoms split other U235 atoms. 
Many of the remaining neutrons serve 
to convert the plentiful U238 into plu- 
tonium. This was the process used at 
Hanford to make plutonium for the 
Bikini atomic bombs. 

The use of concentrated plutonium 
points the way to future small-sized 
piles suitable for certain type of mobile 
plants—for example, power plants for 
ships and manless planes. Such plants 
will not be used to drive automobiles 
because of the 50 tons of shielding re- 
quired. In large ships shielding would 
not be difficult to carry. 


Britain Sets Up First 
Atomic-Energy Plant 


Lonvon: Britain's first atomic-energy 
plant will soon be set up at Sellafield, 
Westcumberland. on the west coast of 
England, in a relatively isulated loca- 
tion in the Lake District. 

The plant is intended primarily for 
production of fissionable material in a 
chain-reacting pile, but may also be used 
for generation of electricity. Its size is 
not disclosed for security reasons, but 
it is not likely to he as large as some 
premature reports have suggested. These 
reports have mentioned an_ electric- 
generating capacity of as much as 75.- 
000 kw. In any event. the Central Elec- 
tricity Board, which built a small gen- 
erating plant at Drigg. just a few miles 
south of Sellafield. during the war to 
serve the Royal Ordnance Factories at 
Drigg and Sellafield. is not at present 
counting on any electric-generating 
capacity from this new atoumic-energy 
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In 80% of the Cases, open squirrel-cage in- 
duction motors meet the need. They fit most 
drives, and can be obtained in numerous 
standard and special designs to meet varying 
conditions of starting torque, slip, etc. They 
are also the most economical type to buy and 
to maintain, Allis-Chalmers builds induction 
motors in sizes from 1 to 10,000 hp —or 
higher, if needed. 


Is d-e Available? Then adjustable speed op- 
eration is easily obtainable. Allis-Chalmers 
builds d-c motors from 1/ to 10,000 hp and 
higher — for constant or adjustable speed 
duty in ranges of 6:1 and lower. By means 
of a source of d-c voltage, adjustable speed 
motors may also be designed to operate over 
@ speed range as high as 30:1. Suitable for 
fans, elevators, etc, 
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For Tough Starting Conditions, wound-rotor 
induction motors are recommended. Their 
high starting torque, at comparatively low 
starting current, and their controllable speed 
characteristics are desirable in drives for 
conveyors, grinding mills and other tough 
starting assignments. Compact, accessible 
Allis-Chalmers wound rotor induction mo- 
tors range in size from 5 to 10,000 hp. 


For Slow Speed, direct-connected drives as 
low as 75 rpm, or other constant speed ap- 
plications at higher rpm, synchronous motors 
are a good solution. They are of particular 
benefit when a system's power factor is low, 
since they can be furnished for operation at 
either unity or leading power factor. From 
40 hp to 50,000 hp and higher — in bracket 
bearing, pedestal bearing, or engine types. 


Select from the Complete Allis-Chalmers Line! 


N” JUST FOLLOWING popular choice 
and using a standard squirrel cage 
induction motor. But the right motor 
for economy and efficiency. 

That means an overall knowledge of 
all types of motors . . . their operation 
. . . limitations . . . maintenance. And 
there’s where your A-C representative 
can be a big help. His recommendations 
are backed by experience . . . and the 
Allis-Chalmers motor he selects is itself 
backed by 50 years of experience in mo- 
tor design and building. ALtts-CHaL- 
MERS, MILWAUKEE 1, WIS, A 2304 


One of the Big 3 in Electric Power Equipment- 
Biggest of All in Range of Industrial Products 


4)™~ 
4 
ie = 
} 
: 
of 
hese 
Elec- 
gen- 
niles 
es at 
esent 
1947 183 


Easy Way to 
Remove Slime 
from 
Evaporative 
Condenser Coils 


O remove slime and other 

foreign matter that has ac- 
cumulated on the coils of your 
evaporative condensers to im- 
pair heat transfer, here is a 
suggestion that will prove par- 
ticularly effective. 


Make up a recommended solution 
of Oakite Compos'tion No. 22 
and add to the drip pan or sump 
tank, then circulate solution with 
water pump until slime has been 
loosened. Drain tank and flush 
away slime with clear water 
rinse. If necessary, spray-heads 
may be removed and cleaned 
separately. You will find this 
simple Oakite treatment a fast, 
extremely economical way to re- 
store condenser heat transfer effi- 
ciency. 


On-The-Spot Assistance 


Your nearby Oakite Technical 
Service Representative will gladly 
lend a hand on this slime-remov- 
ing operation. Just give him a 
call. Or write for a copy of | 
Digest giving complete details on 
this and 70 similar maintenance 
cleaning tips for power plants. 
There’s no obligation. 


OAKITE PRODUCTS, INC. 
23 Thames Street, NEW YORK 6, N.Y. 


Technical Service Representatives Located in 
Princepal Cuties of United States and Canada 


Specialized Industrial Cleaning 
MATERIALS © METHODS @ SERVICE 
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plant; moreover the project forms no 
part of the CEB’s huge 5-year expansion 
scheme. 

The Sellafield plant will be erected 
on the site of the Royal Ordnance Fac- 
tory where Courtaulds Ltd had intended 
to erect an acetate-rayon spinning plant. 
When, several months ago, it became 
known that the Government was strongly 
considering using the ROF explosives 
plant at Drigg for its atomic-energy 
project, Courtaulds felt there would not 
be enough labor to build and operate 
both plants, and agreed to withdraw its 
own plant from the area. Subsequently, 
the Sellafield location proved more suit- 
able than Drigg for the atomic-energy 
plant and its use for industrial pur- 
poses was more consistent with the 
over-all plan for industrial relocation in 
the area and with proposals for a Lake 
District National Park, which would in- 
corporate part of the coastline. 

Construction work on the new plant 
is to begin shortly and, says the Minis- 
try of Supply, “will give employment to 
a considerable number of men for some 
time to come.” 

The new plant will be the second link 
in Great Britain’s atomic-energy proj- 
ects. The first is production of pure 
uranium from pitchblende concentrates, 
which is going forward smoothly at 
Ministry of Supply’s own factory at 
Springfields, near Preston. One consid- 
eration in location of the plant for the 
second stage, production of fissionable 
material from the uranium, is that it be 
reasonably near Springfields, and 
another that it be an already prepared 
site, to save time. 

A day after the announcement of the 
decision on the site at Sellafield, the 
Minister of Supply told the House of 
Commons that Britain’s first experi- 
mental pile, at the research establish- 
ment set up last year at Harwell, Berk- 
shire, would be in operation by the end 
of this year. Further, the Government 
hopes to establish at Harwell a univer- 
sity of nuclear fission, second to none 
in the world. 


An appropriation of $5,200,000 for con- 
struction of a second unit at the new Lake- 
side station of Rochester (N. Y.) Gas & 
Electric Corp has been announced by 
Edgar A Crofts, operating vice-president. 


| The appropriation will bring to $12, 
‘| 500,000 the cost of the first two units of the 


new electric-generating station. Erection of 
the first unit, to cost about $7,300,000, is 
under way already, but is not expected to 
be completed for another year. Construc- 
tion of the second unit will not be started 
until the spring of 1949. It will have a 
capacity of 40,000 kw. Aggregate capacity 
of the new station when its four produc- 
tion units are completed will be 160,000 
kw. Total cost will be $20,000,000. 


Where there’s a 
' PUMP in your Plan | 


SPECIFY 


é 


For diversified, continuous duty services in industrial, 
chemical and process plants, etc. Peerless centrifugal 


pumps incorporate many proven design features for 
extended pump life, minimum down-time and opera- 
tive economy. They are manufactured in an extensive 
series of advanced types, sizes and capacities up to 
70,000 G. P. M. 


TYPE A 


General Service 
Pump 


Peerless type A pumps afford top-flight, continuous 
duty operation with capacities from 50 to 70,000 g.p.m. 
Heads: 15 to 300 ft. All types of drives: 1 to 1000 h.p. 
Sizes: 2“to 42“discharge. Split-case, single stage,double 
suction type. 


TYPE AF 
Fire Pump 


Peerless Underwriters’ Approved fire pumps are avail- 
able for all fire protection services. Capacities: 500 to 
2000 g.p.m. Pressures: to 150 Ibs. single and double 
stage types, for electric, engine, turbine drive or com- 
binations. 


TYPE B 
Boiler Feed Pump 


Peerless Type B multi-stage pumps are designed for 
boiler-feed, pipe line and refinery services delivering 
capacities up to 900 g.p.m. against pressures up to 700 
Ibs. For electric and other type drives from 60 to350h.p. 


TYPE DS 


Process Services 
Pump 


The ideal pump for chemical, oil, soap and similar 
process services. Capacities: 10 to 1500 g.p.m. Heads: 
up to 231 feet. Handles a wide variety of corrosive or 
non-corrosive liquids at temperatures up to 200° F.; 
pressures to 100 Ibs. Single stage, single suction. 


PEERLESS PUMP DIVISION Foon machinery corr. 
Factories: 

Indianapolis, Ind. * Quincy, Ill. * Los Angeles 31, Calif. 

District Offices: Canton 2, Ohio; Philadelphia: Sub- 

urban Square, Ardmore, Pa.; Atlanta: Rutland Bidg., 

Decatur, Ga.; Dailas 1, Tex.; Los Angeles 31, Calif. 


FOR MOST SERVICES 
IN ALL INDUSTRIES 
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Addition of a heavy-duty, snap-action contact mech- 
anism, with isolated N.O. and N.C. Circuits, to a de- 
pendable timing mechanism, improves performance 
and broadens an already wide range of applications. 


For more than ten years Square D’s Pneumatic 
Timer has been used successfully for timing resistance 
welds, machine tool sequences, process industry 
operations and scores of other similar functions. Tim- 


am. ing is accurate and easily adjustable. 
nile Two kinds of operation—time delay after either 
energization or deenergization of actuating mag- 5 
net—provide for circuit simplification and greater : 
dependability. 
Adjustment is by either a knurled knob, or a microm- 
eter mechanism graduated from O to 80. Range is 0.2 
avail seconds to 3 minutes, with accuracy betterthan + 10%. 
0 
ouble Auxiliary Circuits operated by actuating magnet usu- 
- ally eliminate need for additional switching relays. 
TIMER OPERATION—Simple operating prin- 
emp ciple is based on the interval required to 
- transfer a small volume of filtered air from 
ah upper to lower chamber through a regulated a 
to 700 orifice (A). Rotation of knurled knob (B) gives 
S0h.p. wide range of adjustment. Air returns through 
valve (C) for instantaneous reset. 
CONTACT MECHANISM—Has separate 
ices N.O. and N.C. circuits with double-break, silver 
contacts... Simple operating mechanism uses 
alloy springs separate from heavy con- 
thant ay tact blade which carries current . . Stainless 
sive OF energization of ac- steel compression-return spring . . . Enclosed i 
2000 F.; tuating magnet in sturdy case of highly arc-resistant melamine . 
» ..» Four No, 6-32 binder head terminal screws. 7 
FEATURES 
H CONTACT RATINGS 
Simple Knob or A.C. Voltage D.C. Voltage 
1, = Indicating Micrometer Adjustment Electrical Ratings 110 | 220 [ 440 | 550 | 115 | 230 | 550 
oe Auxiliary Circuits Operated from Magnet Normal Amperes 15 10 6 5_] 0.5 | 0.25 | 0.05 
Inrush Amperes 40 20 10 8 
ae | Write for Pneumatic Timer Bulletin 9050. Address 
Square D Company, 4041 North 
Richards St., Milwaukee 12, Wis. 
S 


SQUARE D CANADA, LTD., TORONTO, ONTARIO «© SQUARE D de MEXICO, S.A., MEXICO CITY, D.F. 
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Pennsylvania State College announces 
openings are available for appointments of 
graduete assistants and research assistants 
in diesel engineering. There may be open- 
ings also for regular full-time graduate 
students in this field, depending upon the 
number of vacancies in the general student 
body. Graduate assistants receive stipends 
of $1000 per 10-month academic year, plus 
remission of incidental and practicum fees 
in their major dept. Graduate assistant- 
ships require half-time service to the col- 
lege, but permit the incumbent to register 
in graduate courses and earn the master’s 
degree in three semesters, or in two semes- 
ters and two summers. Research assistant- 
ships are of the same academic rank as 
instructorships and are full-time positions, 
which permit the incumbent to carry up to 
six credits of graduate work per semester. 
Thus the master’s degree may be earned in 
five semesters, or in a shorter period if the 
summer is spent on research. Bulletin list- 
ing available graduate courses may be 
obtained from Pennsylvania State College, 
State College, Pa. 


Work is now in progress on the $1,500,- 
000 LaJoie Falls storage dam for the B C 
Electric Railway Co. The dam is 40 miles 
upstream from the Bridge River diversion 
dam. Contract has been placed with the 
Northern Construction Co and J W Stewart 
Ltd. It is estimated that the work will take 
two years. Upon completion, the dam will 
resemble a pyramid. It will he 4000 ft 
long, 240 ft high, and 680 ft wide at the 
base. 


Tans new central-station boiler could 
have gone on the line with its 32,000 feet of 
tubes and 89 more of drums bared to 

steam and water — but it went into service 


with every inch of those six miles 
APEXIORized. 


For the engineers who designed the 

plant and the utility that was to operate it 
recognized protective surfacing as an 
investment that pays off — knew they could 
count on APEXIOR NUMBER | to bring a 
boiler off the line new as the day it went on. 


New, because APEXIOR gets a boiler off 
to the right start with pickled tubes and 
abrasive-blasted drums — metal free 


Enterprise Engine & Foundrv Co, San 
Francisco, Calif., has acquired the com- 
plete line of Hendy marine and stationary 
diesel engines, formerly manufactured by 
Joshua Hendy Iron Works, Sunnydale, 
Calif. 


C H Wheeler Mfg Co, Philadelvhia, Pa., 
announces purchase of marine div of Wm 
Sellers & Co, of the same city. 


The Marion County, Indiana Commis- 


from the mill scale that damages valves... sioners and Marion County Tuberculosis 
causes pitting, electrolytic corrosion, or localized overheating — Hospital jointly agreed recently to ask 
c federal and state government agencies for 

clean surfaces that are an assurance of quality. an appropriation of $33,000 for planning 
. ‘ a new $749,800 powerhouse at the hospital. 

APEXIOR maintains that quality throughout the life of the The to to 
boiler, for it never gives corrosion a start — never allows water or plant, which is considered dangerous. Total 
steam to penetrate to the steel beneath — and because it cost of architecture and encineering will 
smooths as it seals, repels deposits — never lets them gain a 


deferred until building costs decrease. 


foothold. 

‘ In keeping with its established custom 
That's why APEXIORized metal is an investment in better heat d ale hind whi * ole 
transfer — longer in-service time — less costly cleaning better equipment, Allis-Chalmers has built 
. . . why it can mean so much to your new boiler, or one already on wooden models of steam turbines scaled % 
the line in. to 1 ft to the new standards set forth 


by American Society of Mechanical Engi- 
neers and American Institute of Electrical 
Engineers. 

Use of these models has heen found 
more effective in some respects than draw- 
ings as a means of insuring the customer 
a well-integrated and correctly engineered 
product. For example, company engineers 
state that working with models facilitates 
a better conception of good eve appeal in 
turbine housings and consideration of the 
accessibility of equipment arranged in the 
space below. 
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; WRITE US FOR MORE FACTS ABOUT | | 


Reader Service Page for... 

EQUIPMENT and TECHNICAL LITERATURE 
fe fe Use these handy FREE service cards for additional information on this month's new products or for 
ci copies of latest trade literature. 

I NEW PRODUCTS & MATERIALS 

— Be sure to fill out, com one 

“oe coupon for each item of informa- 

= See pages 126-130, 140, 166-180 tion you order. (See sample, 


Heating Controller.............. page 126 

Insulation Tester................ page !26 
Lubricating-Oil Refiner.......... page 126 

z Pressure Transmitter............. page 126 
§=6Tachometer Indicator............ page 128 
Mercury Switches............... page 128 


Pressure-Seal Valve.............. page 128 
Fire Extinguisher................ page 128 
page 128 
Area Meter ........... page 130 
Tachometer Head............... page 130 
Balancing page 130 
Flexible Metal Hose............. page 140 
Cooling Tower. page 140 
Diaphragm page 140 
Welder Power Unit.............. page 140 
Adjustable-Speed Motor......... page 140 
Pyranol Capacitors.............. page 166 
Hot Lime-Soda Softener......... page 168 
Induction Motor...........++..- page 168 
Illuminated Meters.............. page 172 
Tachometer Head..............- page 172 
Temperature Regulator .......... page 174 
Pressure Control................ page 174 
Portable Electrical Cords......... page 174 
page 176 
Rubber Spring Mounting......... page 176 
Solderless Connectors ........... page 178 
Glass Capacitor Bushings........ page 180 
Fan-Cooled Speed Reducers...... page 180 


MANUFACTURERS’ BULLETINS 


See pages 186b-192 


Air Conditioning, Heating, 


Refrigeration, Ventilating ..... page 186b 
Boilers and Auxiliaries.......... page 
Controls, Electric .............- page 
Electrical Equipment........... page 
Maintenance and Safety 

page 186b 
Maintenance Materials...........page 188 
Materials Handling.............. page 188 
Piping, Fittings, Valves and 

Other Equipment ............... page 190 


(Turn over for bulletin items) 
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POWER, 390 West 42nd Mew York 18, ¥, 
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along the scored lines and drop 
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Write tere number of item . Write here number of item e 
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AIR CONDITIONING, HEATING 
REFRIGERATION AND VENTILATING 


1 RADIANT PANEL HEATING—Re- 
vere Copper & Brass Inc, 230 Park 
Ave, New York 17, N. Y. 38-page booklet 
gives a nontechnical descriptive introduc- 
tion to panel heating. This booklet is in- 
tended primarily for engineers, architects 
and heating contractors who seek a back- 
ground sufficient to enable them to com- 
pats radiant panel heating with other 
eating systems. 


2 PIPE COILS—Frick Co, Waynes- 

boro, Pa. 6-page bulletin No. 156-C 
describes Frick VW coils for refrigeration 
work. Photos show many kinds of Frick 
welded work. Diagrams are in- 
clu 


3 INDUCTION HEATING—Ajax Elec- 

trothermic Corp, Ajax Park, Trenton 
5, N. J. 12-page booklet discusses prin- 
ciples of induction heating, advantages, 
sources of power, furnace controls and 
auxiliaries, types of induction heaters, 
typical coils and work stations. 


4 AIR FILTERS—American Air Filter 

Co, Louisville 8, Ky. 8-page bulletin 
No. 210 presents replaceable air filters. 
Bulletin includes installation data, dimen- 
sions and angle details. 


BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


4c. Postage Will Be Paid By — 


POWER 
330 West 42nd Street 
New York 18, N. Y. 
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POWER 
330 West 42nd Street 
New York 18, N. Y. 


BOILERS AND AUXILIARIES 


5 REFRACTORY WALL — Geo P 

Reintjes Co, 2515 Jefferson St, Kansas 
City 10, Mo. 4-page bulletin No. B-547 
illustrates, with cross sections and cuta- 
ways, construction details of Reintjes tube 
and tile wall. 


WORM-FEED STOKERS—Brown- 
ell Co, 303 N Findlay St, Dayton 1 
Ohio. 8-page bulletin No. S-70, second 
edition, covers Brownell line of worm- 
feed stokers comprising eleven sizes with 


capacities of 177 to 1000 lb per hr. 


7 OIL BURNER —National  Airoil 

Burner Co, 1284 E Sedgley Ave, Phil- 
adelphia 34, Pa. 16-page bulletin No. 65 
describes operation of Type LAP, Model 
SC, low air pressure burner. Bulletin 
also discusses Airovent centrifugal blow- 
ers and other company equipment. 


CONTROLS, ELECTRIC 


4 REGULATORS—Spence Engrg Co, 

Walden, N. Y. 24-page condensed 
catalog No. 2 gives operating cycle of 
Spence regulators, main valves, pressure 
regulators, temperature regulators, strain- 
ers. Dimensions and weights, flange stand- 
ards and capacities are included. 


FIRST CLASS 
PERMIT Ne. 64 


(Bec.510,P.L.2R.) 
NEW YORK,N.Y. 


FIRST CLASS 
PERMIT He. 64 
(See.516,P. LAR.) 
wEW YORE.B.Y. 


VOLTAGE REGULATOR—Westing- 

house Electric Corp, P O Box 8638, 
Pittsburgh 30, Pa. 36-page booklet No. 
B-3649 explains how Rototrol regulates 
voltage, speed, current, power, speed and 
torque, power factor, position, and pro- 
vides stability and current limiting. 


10 AUTOMATIC SYNCHRONIZER— 
Burlington Instrument Co, Burling- 
ton, Iowa. 4-page bulletin No. SN-40u 
gives operation and application of the 
newly designed Burlington Type SN, 
Model SF, automatic synchronizer. 


ELECTRICAL EQUIPMENT 


11 AIR CIRCUIT BREAKERS—Gen- 

eral Electric Co, Schenectady, N. Y. 
32-page booklet No. GET-1113A discusses 
selection and application of air circuit 
breakers for low-voltage feeders up to 
600 v ac and 250 v dc. 


12 ELECTRICAL CONNECTOR—In- 

dustrial Power & Equipment Co, 406 
Muilbridge St, Pittsburgh 10, Ka. z-page 
bulletin No. 201 describes the R-C-E in- 
dustrial rubber-clad electrical connector 
for use where extensions are frequently 
disconnected, 


13 LOAD-CENTER UNIT SUBSTA- 

TION S—General Electric Co, Sche- 
nectady, N. Y. 32-page booklet No. GEA- 
3592B telis how load-center unit substa- 
tions are used, photos and diagrams show 
a typical load-center distribution system 
and standard arrangements of circuit 
combinations, 


14 AIR CIRCUIT BREAKERS—Gen- 

eral Electric Co, Schenectady, N. Y. 
16-page bulletin No, GEA-3600 discusses 
outstanding features of Type ALk-1 air 
circuit breakers. Installation photos are 
given in this bulletin. 


MAINTENANCE AND 
SAFETY EQUIPMENT 


15 SAFETY TOOLS—Ampco Metal, 

Inc, 1745 S 38th St, Milwaukee 4, 
Wis. 28-page catalog No. 118 shows hand 
tools for use in hazardous locations. They 
are nonmagnetic, rustiess and corrosion 
resistant. 


16 INDUSTRIAL HARDWARE— 

Thomas Laughlin Co, Portland 6, 
Me. 32-page catalog No. 140 gives specifi- 
cations, dimensions, weights, etc, of such 
drop-forged items as chain links, sling 
links, shackles, swivels, hooks, wire rope 
clips, turnbuckles, etc. 


17 FIRE EXTINGUISHERS—Pyrene 

Mfg Co, 560 Belmont Ave, New- 
ark 8, N. J. 8-page folder describes cart- 
ridge-operated 2%-gal Pyrene water-type 
and Pyrene antifreeze fire extinguishers. 


18 STEEL-DRUM OPENING TOOL— 

Merrill Brothers, 56-02 Arnold Ave, 
Maspeth, L. IL, N. Y. Folder tells how 
drums can be opened by O’Brien steel keg 
cutter and transported by Volz positive 
grip clamp. 


19 SCREW DRIVER—HBEslick Prod- 
ucts, Inc, 1312 Hawthorne Ave, 
Grosse Pointe Woods 30, Mich. 2-page 
sheet describes a new screw driver, called 
Slick 3-11, that holds and aligns the 
screw while driving. 


2 ELECTRIC-IMPACT TOOL —In- 

gersoll-Rand Co, 11 Broadway, New 
York 4, N. Y. 4-page booklet No. 6030 
presents the new Size 4U electric-impact 
tool. This tool applies and removes nuts. 
It also drills, reams and taps, drives and 
removes screws, drives and removes studs, 
extracts broken capscrews and studs, etc. 


21 CABLE TERMINALS — Macwhyte 

Co, Kenosha, Wis. 4-page bulletin 
No. 47-46 describes the Sockatype cable 
terminals now manufactured by Mac- 
whyte. They were formerly made by 
Paulsen & Nardon, Inc. 


22 DRAIN CLEANER—Miller Sewer 

Rod Co, 4638 N Central Ave, Chi- 
cago 30, Ill. 2-page bulletin covers oper- 
ation of the Miller Rod House for clean- 
drains, sewers, wash basins, bath- 
tubs, etc. Price list is included. 


(Continued on page 188) 
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ee Ste &ton Pump and M 
: am T Machinery 

HAS Wellsvilic Division Corporation 


OPERATED Prost: 


ni 
SINCE 1939” 2 ani tall, £204, we do so Y parallel 


at well with th 
: tion to any of be glad to show thington 
reports the City of St. Mary’s, to visit our ; eee in opera— 


Pective 
Plant. customers 
Ohio, of their first 2500 KW who care 


Very truly yours, 
ST. MARY'S 


ww ala 
New 2500 KW Worthington Turbine Gen- 
erator recently installed in municipal power City Engineer and 
plont of the City of St. Mary's, Ohio. of 


Worthington Turbine Generator. CITY OF 


Di 
Service and Safety" 


Many similar reports from power users throughout the country 
testify to the trouble-free, cost-saving performance of Worthington 
steam turbine equipment. In your own turbine problems, Worth- 
ington specialists are always available for expert technical advice. 
And for further proof that there's more worth in Worthington, write for 
fact-full literature. Worthington Pump and Machinery Corporation, 
Steam Turbine Division, Wellsville, N.Y. 


2500 KW Worthington unit installed in 1939. Turbine, - —L = 
straight, condensing type, operates on 400 Ibs. steam 
pressure, 750 degrees total temperature and exhausts : 


into a vacuum of 28” Sh 


> 
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AN ADHESIVE THAT 


WILL JOIN . 


Va 


PLASTICS 
METALS 
G L AS s Non-porous materials 


joined with Plasgon’s “Sandwich Adhe- 
sion” will withstand a ceasing stress of 
over 200 pounds per square inch. Plasgon 
forms a tight, permanent joint not affected 
by heat up to 350° Fahrenheit . . . proo 
against steam, gas, oil, water, and other 
common solvents. A Plasgon joint cannot 
bedislodged by shock, vibration or jarring. 
Plasgon “Sandwich Adhesion” requires 
no special equipment. Heating, thinning 
and preparation are not necessary. Plasgon 
will join porous or non-porous materials 
makes an ideal seal for flanged or 
threaded pipe joints. ..can be used as a 


plastic gasket. 

Let us send re a FREE TUBE OF 

PLASGON and complete information 

about “Sandwich Adhesion”. Write today 

to Samuel Cabot, Inc., 1609 Oliver Bidg., 
ton 9, Mass. 


INSTANTLY 

Accessible 

1 @ Instant, handy, safe control of over- 
head and other out-of-reach valves. 

] Eliminate danger to employees; banish 

the stepladder. Now—install valves any- 

' “bitty they should be, regardless ot acces- 
sibility. 

| Inexpensive BABBITT Sprocket Rims fit 

" all types and makes of valves, with either 
rising or non-rising stems. Installed 

| quickly by clamping directly onto hand 

| wheel of valve. Eliminates makeshift 

and specially-made chain 
wheels. 

| 

of local distrib- 

BABBITT STEAM SPECIALTY COMPANY 


Capacities 
to 150 G. P. M. 


(Both Horizontal 
and Vertical) 


AURORA 
CENTRIFUGALS 
for Every 
Pumping Job 
HORIZONTAL 
SPLIT CASE 
Single & Two Stage 
SIDE SUCTION 
VERTICAL 
NON CLOG 
SUMP 
MIXED FLOW 


DEEP WELL 
TURBINES 


SPECIAL DESIGN 


Write for 
CONDENSED 
CATALOG ""M" 


APCO Horizontal Simplex Condensation Return Unit 


These units are available in simplex and duplex types 
—designed for the automatic return to high and low 
pressure boilers of the hot water condensation from 
radiators, coils, etc. Catalogued in sizes ranging from 
2,000 to 100,000 sq. ft. equiv. radiation. Larger sizes 
available. 


APCO TURBINE-TYPE PUMPS 
Apcos are ideal for the above service or any 
small capacity, high head duty. The one mov- 
ing part, the impeller, is free running without 


metal-to-metal contact. Designed for high temperature 
water and liquids. Capacity remains practically con- 
stant against drastic head pressure variations. 


DISTRIBUTORS IN PRINCIPAL CITIES 


PUMP COMPANY 
50 Loucks Street, AURORA, ILLINOIS 


MAINTENANCE MATERIALS 


23 PROTECTIVE COATING—United 

Chromium, Inc, 51 E 42nd St, New 
York 17, N. Y. 4-page booklet No. MC-} 
presents Ucilon, a synthetic resinous coat- 
ing material, for severe corrosive condi- 
tions. Properties and applications of 
Ucilon are given. 


24 FIRE-FIGHTING CHEMICAL — 

American-LaFrance-Foamite Corp 
Elmira, N. Y. 4-page folder describes «4 
new chemical for making wetter water fo: 
more efficient fighting of fires. Pentrat+ 
makes water spread and penetrate. 


95 PROTECTIVE COATINGS—Waile: 

Dove-Hermiston Dept, Koppers Co 
Westfield, N. J. 26-page bulletin No. 646-1 
gives a complete story on Bitumastic, « 
protective coating for use on metal sur. 
faces in waterworks, pipelines, industria 
plants and marine structures. 


26 SYNTHETIC COATINGS—United 

Chromium, Inc, 51 E 42nd St, New 
York 17, N. Y. 4-page booklet discusses 
Unichrome synthetic coatings for specific 
service conditions. Properties, uses and 
applications are included. 


27 PROTECTIVE COATINGS — Lith- 

gow Corp, 333 W 40th Pl, Chicagc 
9, Ill. 8 page catalog on Lithcote coatings 
and linings discusses applications, plant 
and field facilities, research and actua! 
names of users. 


28 GASKETS AND GASKET MATE- 

RIALS—Melrath Supply & Gasket 
Co, Tioga & Memphis St, Philadelphia, 
Pa. 64-page catalog contains specifica- 
tions, sizes, useful engineering data and a 
simplified selector chart to speed the user's 
selection of the proper gasket for every 
purpose. 


MATERIALS HANDLING 


29 COAL SHAKER—Robins Convey- 
ors Div, Hewitt-Robins Ine, 270 
Passaic Ave., Passaic, N. J. 12-page bulle- 
tin No. 128-A presents the Robins Car 
Shakeout. It is an independent, readily 
portable unit requiring no attachments to 
or on the car. 


3 MATERIALS HANDLING METH- 

Ovs—Factory Service Co, 4615 N 
21st St, Milwaukee 9, Wis. Book, en- 
titled “The Turner System of Materials 
Handling,” tells how to achieve complete 
coordination of all steps in materials 
handling. Book includes _ illustrations 
showing scientifically engineered handling 
methods. 


31 MAGNETIC PULLEY—Eriez Mfg 

Co, 2766 E 12th St, Erie, Pa. 8- 
page bulletin No. 501-A describes how 
tramp iron or other ferrous metal con- 
tamination may be automatically removed 
from materials traveling on conveyor 


belts. 

32 HOISTING RIG—National Supply 
Co, Box 899A, Toledo 1, Ohio. 20- 

page bulletin discusses the Ideal Consoli- 

dated rig Type 125. Seventeen photos 

show the rig and its features. 


PIPING, FITTINGS 
VALVES AND SPECIALTIES 


33 FULL-FLOW VALVE—Rockwovd 

Sprinkler Co, 38 Harlow St, Wor- 
cester 5, Mass. 4-page bulletin No. V4- 
10M-47 gives advantages of Rockwood 
ball-type valves. Specifications are given. 


34 PIPING AND FITTINGS—Douriron 

Co, Dayton 1, Ohio. 12-page bulle- 
tin No. 703 discusses corrosion resistance, 
proper installation and use of Duriron 
sanitary pipe and fittings, acidproof sinks, 
sink strainers, traps, ete. Price List H is 
included. 


35 VALVE CONTROL—Shafer Valve 

Co. Mansfield. Ohio. 4-page folder 
describes design and operation of a new 
line of high-pressure control valves. These 
valve controls are available for operation 
of valves from 1 in. and for pressures 
from 25 to 6000 psi. 


36 VALVE LINE—Hanna_ Engrs 

Works 1765 Elston Ave, Chicago 
22, Ill. 8-page bulletin No. 235 gives speci- 
fications and operating data on all Hanna 
valves. The line consists of foot-operated 


POWER October 1947 


CONDENSATE RETURN at its BEST ee | 


war 


R/M HIGH PRESSURE PACKING | 


The quality of R/M High Pressure Packing, Style No. 122, is typical 
of the performance built into all R/M Packings. 


e- : : No. 122 consists of a specially compounded resilient, heat-resisting 
ty es. SP rubber core, wound with bias-cut, long-fibre, asbestos cloth. It gives 
™ exceptional service on valve stems and steam or air reciprocating rods 
Re ae where surface speed does not exceed 600 feet per minute and temper- 
ete | a" ature is not over 600°F. 

ing . a ne A variation of this packing is Style No. 121, in which a core of asbestos 
cloth, backed with a resilient rubber cushion, is covered with asbestos 
cloth. No. 121 gives long and satisfactory service on steam hammers, 
ved steam pumps, steam engines, air compressors, valves, and other equip- 
aii ment where temperatures are not over 600°F. 

ol - Both packings are furnished either in coils, rings or spirals. They are but 


two of the many time-tested R/M Packings available for your special 
needs. For all packing problems call your authorized R/M distributor. 


ance, MANHATTAN 


sure RAYBESTOS-MANHATTAN, INC. 
sngts ASBESTOS TEXTILE & PACKING DIVISION 
speci- MANHEIM, PA. - BRIDGEPORT, CONN. - NORTH CHARLESTON, S.C. + PASSAIC, N. J. 


IT’S “PACKED WITH SATISFACTION” wHeEN you use R/M 
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CONICAL Non-Segregating Coal Distributors 
deliver coarse and fine coal in uniform mixture 
across the stoker hopper—not in segregated con- 
dition as illustrated above. Where this separa- 
tion of coarse and fine coal exists, fuel is wasted, 
boiler efficiency is impaired and arches deteri- 
orate. For uniform combustion—use CONICAL 
Non-Segregating Coal Distributors. For particu- 
lars address STOCK ENGINEERING COM- 
yinntdd 715 HANNA BLDG., CLEVELAND 15, 
OHIO. 
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and hand-operated valves for air and 
hydraulic lines, and speed control valves 
for air and hydraulic cylinders. 


37 VALVE INSTALLATIONS—Birc) 

Mfg Co, 1521 N Sedgwick St, Chi- 
cago, Ill. 28-page booklet describes Birch 
valve installations in large pumping sta- 
—, Photographs and diagrams are in- 
cluded. 


All literature designated with 
a star (4) may be obtained only 
by writing direct to the manu- 
facturer on company letterhead, 
giving writer’s name and title. 


EXPANSION JOINTS — Expansion 

Joint Div, Chicago Metal Hose Corp, 
Maywood, Ill. Bulletin No. EJ-47 dis- 
cusses CMH free-flexing and controlled- 
flexing bellows-type expansion joints for 
controlling expansion, vibration and mis- 
alignment in pipelines having pressures to 
300 psi and temperatures to 900 F. 


OTHER EQUIPMENT 


38 JET COMPRESSORS—Schutte & 

Koerting Co, 12th and Thompson 
St, Philadelphia 22, Pa. 12-page catalog 
covers various steam- and gas-jet com- 
pressors, including a section on their con- 
struction and operation.” 


39 DRAFT CONTROLS—Simplex Mfg 
Co, 198 N Main St, Fond du Lac, 
Wis. 4-page circular No. 17A describes 
various Simplex automatic draft controls. 
Drawings show different positions in 
which Simplex industrial controls can be 
placed and manner in which secondary 
air is delivered automatically to stack or 
breeching, thereby reducing, to desired 
point, the draft pull on the boiler. 


40 LIQUID-LEVEL INDICAT 

Yarnall-Waring Co, Chestnut Hill, 
Philadelphia 18, Pa. 16-page bulletin No. 
WG-1822 contains outstanding features, 
operation and construction details of 
Yarway remote liquid-level indicators. 
Representative users and typical installa- 
tions of these liquid-level indicators on 
boiler-room panels are given. Bulletin 
also describes Yarway control unit for 
remote signalling and controlling devices. 


41 DISK CLUTCH—L W Carroll Mfg 

Co, 2046 Ross Ave, (Norwood) 
Cincinnati, Ohio. 4-page bulletin No. 10-C 
discusses Types CE and CEE sleeve 
clutches. Dimensions and list prices are 
included. 


42 CAST NICKEL ALLOY—Interna- 

tional Nickel Co, 67 Wall St, New 
York 5, N. Y¥. 36-page booklet gives de- 
tailed information on physical and me- 
chanical properties of Ni-Resist, a cast 
nickel alloy. 


DIFFERENTIAL PRESSURE IN- 

DICATORS — Barton Instrument 
Co, 3500 Union Pacific Ave, Los Angeles 
23, Calif. 8-page bulletin No. 11C3 de- 
scribes the Model 163 indicator for meas- 
uring flow, liquid level and pressure dif- 
ferentials. Single-sheet bulletin No. 181-1 
discusses the Model 181 differential pres- 
sure indicator with a 6-in. dial. It differs 
from Model 163 in that it has a larger 
case and dial and in method of zero ad- 
justment and of flush panel mounting. 


44 DIESEL ENGINES—Superior En- 
gine Div, National Supply Co, 
Springfield, Ohio. 28-page bulletin No. 
4705 shows how Superior stationary 
diesels are designed and built. Bulletin 
has 46 photos, eight performance charts, 
standard and special equipment tables and 
five dimensional blueprints, including 
foundation sizes and amount of concrete 
required. 


45 PRESSURE BOOSTER — Hydro- 

Power, Inc, Belmont and Sheridan 
Ave, Springfield, Ohio. 4-page bulletin 
discusses the Hydro-Power hydraulic 
booster, a pressure intensifier that is said 
to double or triple pump pressure in oil- 
hydraulic circuits. 


46 WATER SOFTENER — Allis-Chal- 
mers Mfg Co, Milwaukee 1, WIS. 
12-page bulletin No. 28B6611 presents 4 
general description of a hot process water 
conditioning system. Included is a_ dis- 
cussion of the equipment and an explana- 
tion of what it is designed to do, together 
with the mechanism of its operation. 
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Brown Electric Recording and 


Integrating Flow Meter 
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Complete Cost Accounting 


Must Include Steam 


If steam were a raw material, every plant would make precise 
accounting of its consumption. 


Steam is costly. It is often wasted. Departments draw far more 
steam than needed for efficient operations because it is “free.” 


Many plants have installed the Brown Steam Accounting System 
and realized substantial savings. Steam wastes are detected. Con- 
sumption is lowered and savings quickly repay the small investment. 


Hub of the Steam Accounting System is the Brown Recording and 
Integrating Flow Meter. The exclusive features of this instrument 
tell you where steam goes, when it goes, and how much goes. It is 
then easy to figure costs for any department or process. 


With rising fuel costs, now is the time to save steam. Write for 
information about the Brown Steam Accounting System. 


THE BROWN INSTRUMENT COMPANY, 4490 WAYNE AVE., PHILADELPHIA 44, PA. 


DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


SUBSIDIARY COMPANIES IN TORONTO + MEXICO CITY 
LONDON STOCKHOLM AMSTERDAM BRUSSELS 


BROWN INSTRUMENTS 


.ND MINNEAPOLIS-HONEYWELL CONTROL SYSTEMS 


For Temperatures .... . Pressures .... Flows 


Liquid Levels 
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TRANSIENT STABILITY 


Vol. Il of 


POWER SYSTEM STABILITY 


By SELDEN B. CRARY, 


Central Station Engineering Divisions. 
General Electric Company, 
Schenectady, N. Y. 


This is a practical book for engineers 
who want to understand the subject 
of power system stability fully in 
order to solve their over-all system 
problems, cut costs, and improve re- 
liability. 

TRANSIENT STABILITY discusses 
such factors affecting performance 
as: occurence, type and location of 
short circuits; the response of the 
system to sudden changes in voltage 
and current; speed of circuit break- 
ers and relays; and the response of 
the excitation systems and governors 
of the synchronous machines. Mr. 
Crary also describes the system and 
machine torque-angle characteristics 


in detail. 

Contents include: 

Fundamental Concepts for Transient 
Analysis 

Synchronous Machine Torque - Angle 


Characteristics 
System Torque-Angle Characteristics 
Two-Machine Stability 
| Multi-Machine Problem 


Generator Characteristics — Methods of 
Analysis 


Generator Stability Characteristics 
High-Speed Reclosing Circuit Breakers 


System Design 
Over-All Stability 
1947 342 Pages $6.00 


FREE EXAMINATION COUPON 
JOHN WILEY & SONS, INC. P-10-47 
440 Fourth Ave., New York 16, N. Y. 


Please send me, for ten ag FREE EXAMI- 
NATION, a copy of Crary’s TRANSIENT STA- 
BILITY. If | desire to keep the book, | will 
remit $4.00 plus postage; otherwise |! 
retum the book postpald. 


by 
(Offer mot valid outside U.S. 
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47 CHEMICAL INDUSTRY — Dow 

Chemical Co, Midland, Mich. 24- 
page booklet tells the story of the chemi- 
cai industry as concerned With Dow and 
also gives the 50-year history of the Dow 
Chemical Co. 


48 ALUMINUM BRAZING—Air Re- 
duction Sales Co, 60 E 42nd St, 
New York 17, N. Y. 12-page reprint, en- 
titled “Torch Brazing Aluminum,” by 
Harry A Huff, covers such topics as ad- 
vantages of aluminum brazing, types of 
aluminum, strength and corrosion resist- 
ance, filler metals and fluxes, cleaning 
procedure and production torch brazing. 


49 WELDING MATERIALS — Inter- 

national Nickel Co, 67 Wall St, New 
York 5, N. Y. 16-page booklet No. 186C 
gives materials required for the metal-arc, 
oxy-acetylene and submerged melt weld- 
ing of nickel and the high nickel alloys. 
Also, there is information on type of rods 
to use, recommended amperages, etc. 


50 CURVIMETER—Herman H Sticht 

Co, 27 Park Pl, New York 7, N. Y. 
Bulletin No. 600 discusses the new 
Minerva curvimeter imported from Switz- 
erland. Distance is measured by running 
the instrument along the lines of a blue- 
print or plan. 


51 INDUSTRIAL ENGINEERS—De- 

sign Service Co, 31 Fulton St, New- 
ark 1,N J. 24-page booklet describes the 
services of this industrial engineering com- 
~. It has a short story on each of its 
offices. 


Calvin V Davis, former principal plan- 
ning engineer for TVA, has been assigned 
to go to Argentina as advisor to the Peron 
Government in its 5-year program of hydro- 
electric development. He will be in charge 
of designing two Argentina dams to cost 
more than $30,000,000 each. Davis recently 
resigned as southern manager at Knoxville 
for the Frederick R Harris Engrg Corp. 
He was succeeded by Admiral H E Kim- 


mel. 


Goodyear Tire & Rubber Co, Jackson, 
Mich., plans further extension of a general 
modernization program to include a 
$500.000 steam-generating and water-treat- 
ing plant that will replace or supplement 
obsolete equipment. Work is already 
under way on the foundation of a new 
$100,000 building that will house two 
virtually new boilers, which can increase 
the plant’s steam capacity 70%. The 
boilers were purchased from the War 
Assets Administration. Each is capable of 
producing 100 lb of steam per hr. The 
boilers were formerly at Chickasaw 
Ordnance plant in Millington, Tenn., which 
produced smokeless powder and TNT dur- 
ing the war. They operate automatically 
from a centralized control panel. 

One major improvement being embodied 
in the modernization plan is a $25,000 fly- 
ash eliminator that works on the same prin- 
ciple as a cream separator in discharging 
ash into a collecting bin and permitting 
only gases to emit from the stacks. The 
new system will largely eliminate dirt 
normally transmitted into the air. An 
improved ash-handling arrangement is in- 
cluded in the program, along with replace- 
ments and betterments in the water-soften- 
ing system. 


Sunnyvale Works of Westinghouse Elec- 
tric Corp, Sunnyvale, Calif., will soon 
begin the manufacture of ten 5000-kw unit 
power plants, a new engineering develop- 
ment that greatly simplifies installation of 
low-cost electric power plants. 


LIGHTWEIGHT 
HIGH EFFICIENCY 
2000° 
INSULATION 


Uf REFRASIL 


originally developed for aircraft jet 
insulation now offers to all industries 
the following exceptional properties: 


@ WITHSTANDS 2000° F. 
INDEFINITELY: 
up to 500° F. higher for short pe- 
riods—fuses at approx. 3100° F. 


@ CHEMICAL RESISTANCE: 
—not affected by most commer. 
cial acids—does not combine with 
usual components of high temper. 


ature alloys even on long contact 
at 2000° 


@ EXTREMELY LIGHT WEIGHT: 
Surface density approx. .05 Ibs. 
per sq. ft. of approx. 3/16" thick- 
ness. Bulk density, approx. 4 lbs. 
per cu. ft. 


FIBER DIAMETER: 
0.00023 inches, average. 


RESISTANCE TO 
VIBRATION: 
Not seriously affected by extreme 
high frequency, high amplitude vi- 
‘bration of aircraft jet motor tail 
pipes. 
© THERMAL CONDUCTIVITY: 
(graph on request)—at low tem- 
peratures — approx. |/3 thermal 
conductivity of standard insulating 
materials. At 2000° F.—by far the 
lowest of all materials available. 


@ AVAILABLE FORMS: 
Batt in rolls approx. 14° long by 
317," wide by 3/16" thick Clot 
in rolls of random lengths approx. 
32" wide by 0.015" thick. Tapes, 
sleevings, and cordage of various 
widths and lengths. Loose fibers 
in bulk. Also, insulating blankets 
fully prefabricated by us to speci- 
fication either permanent or re- 
movable. 

FOR ENGINEERING COOPERATION 

ON ANY APPLICATION WRITE 


THE H. 1. THOMPSON CO. 
Section15-101733 Cordova Si. 
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“lhe RT”_. medium pressure botler-feed 


“A good boiler-feed pump installation depends 
upon three fundamentals; namely, design, manu- 
facture, and operation. If any one of these is 
slighted, disastrous consequences soon follow.”* 
After careful analysis of all pertinent facts Inger- 
soll-Rand developed the “RT” pump, a unit that 
has proven itself in service to successfully incor- 
porate the first two of these important funda- 
mentals and facilitates the operator’s arriving at 
the third. 


Design — A wealth of experience and knowl- 
edge goes into the design of each element, such 
as: one-piece, closed-type impellers, a close press 
fit on the shaft—discharge volute passages of the 
various stages, placed in relative position with 
reference to one another so that any side reactions 
on impellers cancel one another and have no 
effect. 


Manufacture-Ingersoll-Rand manufacturing 
methods stand at the head of the pump field 
because: careful selection of materials are proven 


COMPRESSORS AIR TOOLS 


- ROCK DRILLS » TURBO BLOWERS 
CENTRIFUGAL PUMPS + CONDENSERS 


& GAS ENGINES... | ing 


POWER © October 1947 


ngersoll-Ran 


Pump Division 11 Broadway, New York 4, N.Y. 


and tested by an experienced metallurgical de- 
partment—competent and experienced personnel 
assemble and inspect each element—rigorous test- 
ing is carried out in the most modern and fully 
equipped testing laboratory of its type. All this 
and more leads to the final objective, perfection 
in operation. 


Operation — A few other important features 
that make for perfection of operation include: 


¢ Extra deep, water-cooled stuffing boxes that 
are provided with removable throat bushings. 
Both stuffing boxes are under suction pressure. 


* Pump bearings sealed by labyrinth type flinger 
rings to keep water and dust from entering the 
bearing housing. 


¢ An accurately machined, ground and polished 
high-strength alloy steel shaft of ample propor- 
tions to insure low stresses. These are just a few 
of the refinements that contribute to the success 
of the “RT” pump in the medium pressure boiler- 
feed field. 


*From an article by A. H. Richards, “‘Combustion”. 


67-10 


re 
reme 
Je vi- 
r tail 
TY: 
Sem, 
ermal 
lating 
ar the se 
ilable. 
ng by 
Clot 
apes, | 
yarious 
fibers 
lankets 
speci- 
ATION 
RITE 
a St. 
193 


PREVENT 


FROM CLOGGING 
STEAM EQUIPMENT 


YARWAY 
STRAINERS 


“The Screen’s the Thing” 


e A High Grade Monel Woven 
Wire Basket with mesh fine 


enough to catch the dirt— 
yet ample free area for pas- 
sage of clean condensate, oil 
and other fluids. 


@ Body Cadmium plated for 
protection against corrosion 
and for better appearance. 

@ Readily Removed Steel Blow- 
Off Bushing. 

@ Bushing Automatically 
Aligns Screen. 

@ Thousands in Use—Sold 


by Nearly 150 Mill Supply 


Houses. 


sures up to 600 Ibs. 


See Your Supply House or write for Bulletin S-201 


YARNALL-WARING COMPANY 


100 MERMAID AVENUE 


(735a) 


PHILADELPHIA 18, PA, 


BancaALore, Mysore State, Inpia: First 
generating unit at the huge Jog Falls 
power station in the coastal mountains of 
Mysore State has gone into operation, 
transmitting 12,000 kw to receiving sta- 
tion at Bhadravati—site of Mysore Iron & 
Steel Works. Another 48,000 kw _ is 
expected to be available some time this 
fall. Completion of the 120,000-kw project 
is scheduled for late in 1949, 


New Deut, Inp1A: An immediate start on 
construction of Hirakud Dam across Ma- 
hanadi River in Orissa Province has been 
recommended to the government of India 
by a panel of experts recently appointed 
to study the project. The Hirakud Dam 
is envisioned as the first of three steps in 
developing the Mahandi Basin into one 
of the outstanding multipurpose projects 
in the world. The Hirakud section would 
have an installed capacity of 350,000 kw. 
Further down the river at Tikarpara Gorge 
it is reported possible to develop 2% 
million kw, and near the coast at Naraj 
another 100,000-kw installation is feasible. 

The main dam would be constructed 
across the Mahanadi about nine miles 
above the town of Sambalpur. The central 
barrier would be three miles long with 17 
miles of low dikes on its wings. Maximum 
height would be 150 ft. above deepest 
river bed. It would submerge 135,000 
acres, and have a gross storage capacity of 
5.3 million acre ft of which 1.2 million 
acre ft would be dead storage. 

Power will be generated in two places 
at Hirakud. Six units of 25,000 kw each 
will be installed in a station at the main 
dam, and eight units of 25,000 kw each 
at a second station to be constructed below 
a balancing reservoir, which will be situ- 
ated at the end of the 12-mile power canal. 
Operating head at both stations will be 
about 85 ft. Size and design of the 
balancing reservoir is not yet decided, but 
it will be of the earth-and-rock rolled- 
fill type. 

As worked out by the panel of experts, 
cost of the Hirakud project will be about 
$150,000,000, of which $69,000,000 is for 
the hydroelectric power installations. 


Osto, Norway: A 14-man atomic commit- 
tee to coordinate Norwegian atomic re- 
search was appointed recently by Nor- 
wegian Technical Research Council. The 
group, headed by Prof Svein Rosseland, 
will include representatives from two Nor- 
wegian universities and the Norwegian 
Institute of Technology, and from private 
industry. Primary task of the all-civilian 
committee will be to plan a research pro- 
gram and apportion projects in atomic 
research field. According to Oslo reports, 
two 3,000,000-v high-tension generators are 
already under construction. One of these 
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In the FIRST 
Supercharged 
~—Dual Fuel Diesel 
to Demonstrate 
All Its 


Super- 
this Worthington 

| Developed by Engine, Type 
at the municipal 


charged Dual Fue 
SEHGO-8, on acceptance test 
plant, Lamar, Colorado. 


TEST 
DETAILS: 7050 net By 


First in the U. S. to produce a 4- 


cycle Dual Fuel Diesel . . . first in the 
world to supercharge this type of 
engine ... Worthington offers the 


Lamar data as proof of thinking ahead 
in Diesel engineering. But such records 
are only part of the Worthington econ- 
omy story. Today, with a scarcity of 
all fuels in prospect, you can save by 


USING THE CHEAPEST FUEL 
AVAILABLE 


Worthington Diesels, naturally as- 
pirated or turbo-charged, are built in 
three fuel-burning types — Oil, Gas 
or Dual Fuel. With Worthington Dual 
Fuel Diesels you can burn oil and gas 


Diesel engines, 


hp. 


Per brake 


2,640 hp...gas engines, 
175 to 2,470 hp.. 
fyel engines, 225 to 2,470 


in any ratio, or switch to either com- 
pletely — and instantly — permitting 
lowest fuel costs under changing con- 
ditons. 


CHOOSE FROM 
THE WORLD'S LARGEST LINE 


Besides the widest range of Diesel 
and gas engine types and sizes, Worth- 


150 to 


. dual 


ington brings a wealth of experience 
in design, construction, and applica- 
tion to provide you with maximum 
power at lowest cost. For further de- 
tails that prove there's more worth in 
Worthington, contact Worthington Pump 
and Machinery Corporation, Engine Divi- 
sion, Buffalo, N.Y. 
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Now, you can cut keyways any standard 
width, any depth, in pulley hubs, collars, 
couplings, gears, cutters or what have you. 


The new Minute Man Catalog, Price List 
and Keyway Reference Manual “P” gives 
you the whole story. Write for free copy. 


This Kit and a du Mont 
Arbor Press covers every- 
thing you need — preci- 
sion broaches, slotted 
bushings, shims, keyway 
stock. Cut a few keyways 
and you've paid for it. 


The universal order to 
“cut inventory of spare parts” 
spells standardization. Here are 
fundamental reasons why an in- 
creasing percentage of plants 
are standardizing on Nicholson 
steam traps a cylinder con- 

trol valves. 


Let us furnish you specific 
engineering details of Nichol- 
son 7 as applied to your 


NICHOLSON 
VALVES & TRAPS 


W. H. NICHOLSON & CO. 


\ Manufacturers of Steam Specialties for Over Three-Quarters of a Century 


SIMPLICITY—Maximum free- 


dom from trouble and ease 

of repair. 

RUGGEDNESS — Withstand un- 
avoidable abuse. 


COMPLETE LINE—Solves supply 
problems. 


CONVENIENT SERVICE—on speci- 


fication and maintenance prob- 
lems. 


Send for catalogs 
444 and 546 or... 


125 OREGON STREET 
WILKES-BARRE, PA. 
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will be installed at University of Oslo aod 
the other at Norwegian Institute of Tech 
nology at Trondheim. Expansion of nu 
clear physics study at Oslo and Trondheim 
is indicated. It is further reported tha 
Prof Lise Meitner, of the Nobel Institute, 
Stockholm, and Prof Eduardo Amaldi, of 
University of Rome, will accept chairs 
as guest lecturers in nuclear physics at 
Trondheim Institute. 


MELBOURNE, AusTRALia: Electricity pro 
duction in the Australian state of Victories 
has increased at a faster rate since 193° 
than in the U. S., Canada and England. 
This is implied in a graph published witb 
latest annual report of the State Electricity 
Commission, producer of 98% of all elec 
tric power in the state. 

Last year, SEC thermal and hydro plami- 
generated 110% more electricity than in 
1937, compared with about 105% more 
in the U. S., 70% in Great Britain and 
60% in Canada. Progressive additions. 
made to installed generating plant during 
and since the war, have enabled the sys 
tem to meet fast-rising demands, although 
it no longer provides normal plant re 
serve above peak loads of the winters 
(See Power, March, p 103) 

Completion of the Commission’s 1937 de 
velopment program will increase installed 
capacity from 549,000 to 794,500 hp. A 
new 30,000-kw generator at the Commis 
sion’s Newport Station (thermal) will be 
in service by the end of the year, another 
two of the same capacity in 1948 and 1949. 
Newport is one of the five peak-load sta 
tions in the interconnected system that is 
capable of doubling capacity of the Yal- 
lourn Baseload Station. In addition, there 
are fast-expanding Kiewa and Sugarloaf- 
Rubicon Hydro Stations. 

Two engineers of the Commission went 
to the, U. S. to study modern developments 
in design and operation of large-scale trans 
mission and tranformation of electricity at 
extra high voltages. These investigations 
will have an important bearing on trans. 
mission’.of electricity from Kiewa Hydro 
Station fo Melbourne. 

One of SEC’s subsidiary enterprises is 
the winning and briquetting of brown coal: 
it has probably become the world’s biggest 
operator in this line. Annual production 
of brown coal reaches 5,500,000 tons and 
briquette output tops 500,000 tons. About 
one fourth is retained as fuel for SEC 
thermal stations while the remainder is 
sold to industry and households. 


Hydroelectric power production § in 
Alberta has been augmented substantially 
by bringing into operation the $1,500,000 
Calgary Power Co Ltd plant on the Kan- 
anaskis River, 65 miles west of Calgary. 
The new 13,500-hp unit boosts the com- 
pany’s productive capacity to 105,000 hp. 
It has been under construction for two 
years. Other company plants in the net- 
work that now serves wide areas of Alberta 
are the 38,000-hp plant at the Ghost River 
Dam, two at Cascade, 23,000 hp and 19,. 
000 hp, and a 12,000-hp plant at Lower 
Kananaskis. The new plant, which oper- 
ates automatically under remote control. 
is the first of its type in western Canada. 
Pushbuttons at the Seebe plant several 
miles away can control its operations. 
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HOW TO AUTOMATICALLY 
PREVENT 


install 


GOLDEN-ANDERSON 
THROTTLE and AUTOMATIC 


VALVES 


On overspeeding of engine or turbine the shaft 
governor may directly operate trip pilot control 


valve or limit switch, if solenoid trip pilot control 


ENGINE 
STOP 


is used, to open trip pilot control valve and 
permit engine stop valve to instantly close and 


stop engine or turbine. 


By running down handwheel stem the valve 
may be closed any time, and by-pass valve 
should be closed when the valve is to be main- 


tained in closed position over a period of time. 


| Pree Engineering 


Let GOLDEN-ANDERSON engineers help you 
on any new or replacement valve problem. 


a 
to engine shaft. 


av 
— 
| 
5 eee 
a; 
< epee ie with governor attached to engine sha governor attached to engine shaft. 3 
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APPOINTMENTS 


Bailey Meter Co announces that the last 
members of the 1946-1947 cadet engineer- 
ing class have been assigned to the com- 
pany’s branch offices: J H Wilson reported 
to Cincinnati and R W May to New York. 


Frank M Higgins has been made manager 
of Reeves Pulley Co branch office in At- 
lanta, Ga. 


Cutler-Hammer, Ine, has new and ex- 
panded quarters in Cleveland at 2010 E 
46th St. R J Eckstein is Cleveland district 
sales manager. Company has a new branch 
sales office at 107 N Franklin St, Saginaw, 
Mich. R L Hibbard will manage the new 
office as a branch of Detroit district sales 
office. 


A Harold Smith has been appointed New 
York district sales manager and P H Potts 
New York branch manager of Quaker 
Rubber Corp, with headquarters in New 
York City. 


Chicago Metal Hose Corp has named 
Edwin A Wert director of sales for new 
expansion joint div, with offices in May- 
wood, Il. 


M J Rahiya has been made engineering 
sales and service representative in Louis- 
ville, Ky., for Liquid Conditioning Corp. 
The company has moved its offices to larger 
quarters at 1111 Heyburn Bldg, Louisville 
2, Ky. 


Rockbestos Products Corp is opening 
its own offices and warehouse at 3100 E 
10th St, Oakland, Calif., with Philip O 
Weston, district manager of Pacific Coast 
territory, in charge. Company expects to 
open a sales office in Los Angeles. 


W V Merrihue has been appointed man- 
ager of community and employe relations 


to quicker $e oe for General Electric apparatus dept. 


Sterling Engine Co elected James B 
Porteus president and member of board 
of directors. 


Robert D Stuart has been appointed sales 
promotion manager of general products 
—= div, United States Rubber Co. A G 

—. Westlund has been made manager of sales 
production coordination dept of tire div. 


THIS MAY BE NEWS to you ... You can get Building materials div of Armstrong 


all the advantages of Laminum plus the sealing of Cork Co reopened its office in Omaha, 
oil and pressure in bearings .. . in babbitted Lam- Neb. The new office is at 305 S 17th St. 
inum shims. The babbitt lugs are securely locked T D Lent has been moved to Omaha to act 


as representative from that point. The 
office will function as a branch of the di- 
vision’s district office in Kansas City. 


into the Laminum. Details on request. 


Laminum shims are cut to your specifications. For mainte- 
nance work, however, shim materials are sold through indus- 

Pittsburgh Consolidation Coal Co an- 
nounced appointment of Gerard C Gambs 
as manager of service dept of research and 
development div. W D McElroy was named 
manager of development dept and D Leigh 
Fowler manager of patent dept of this div. 


Laminated Shim Company, Incorporated 
61 Union Street ° Glenbrook, Conn. 


Detroit Diesel Engine Div, General Mo- 
tors Corp, assigned Lauren H Wells as 
sales engineer for northern West Coast 
zone. He will direct industrial, marine and 
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Maximum Wind Velocity 


Recorded Up To 1943. 


United States 
Department of Commerce 
Weather Bureau Stations - 


63 mph, Aug. 25, 1941 
59 mph, Mar. 25, 1873 
Lynchburg, Va............. 49 mph, Oct. 18, 1916 
Memphis, Tenn. 58 mph, Mar, 9, 1901 


68 mph, May 24, 1933... 
56 mph, Jan, 19, 1928 
43 mph, Mar. 25, 1897 
62 mph, May 27, 1896 
60 mph, Nov. 11, 1937 


32, Pa, 
ES 


STEAM CONDENSERS AIR EJECTORS 
COOLING TOWERS - HEAT EXCHANGERS 


LPHIA 


ATER I -T === Des Moines, 67 mph, Nov. 29, 1919 
— || New Orleans, La... ... h, Feb. 22, 
_ || New York, N.Y........ 57 mph, June 29, 
Salt Lake City, Utah... 54 mph, July 11, 1879 
WIND-Sarr COOLING TOWERS : 
2 C. H. Wheeler Water Cooling Towers are 9varanteed to withstand 
wind velocities of 109 miles per hour (75 m. p. h, is hurricane Velocity), 4 
| Official records of the United States Weather Bureay reveal that, : 
4 aside from tornadoes ang tropical hurricanes, Only two of their 21g 
i ‘ lasted 5 Minutes or More, and these were at isolateg locations; 
ip / Very short Period of time, Above Shows the maximum 4 
he ‘wind Velocity ever recorded by weather bureay Stations * 
—— EG why you should vse C. H. Wheeler Cooling 
q a Towers. Seng for our Catalog No, 145 today, 
| OF PHILADE 
st 
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WOULD ONE OF THESE 


END ONE OF YOUR PACKING PROBLEMS? 


As examples of the extra service you get from Belmont Packings, 
here are three packings built with special features to give you 
better sealing and longer life. And for any steam, water, oil, gas, 
air, acid, alkali or ammonia service . . . tell your distributor: “Belmont”. 


Extra sensitive fo gland pressure. Belmont 2 
Diagonal Wedge Expansion Packing has 
sliding rubber and duck diagonal wedges 
incased on three sides with rubber and 
duck channel. For reciprocating rods and 
plungers (especially when worn) working 
against hot and cold water, steam up to 
340°F., ammonia. 


For rotating shafts. Every strand of asbestos 
yarn in Belmont 754-P Centrifugal and 
Rotary Pump Packing is thoroughly lu- 
bricated and graphited, resulting in a 


packing that will keep pliable for long, | ref 


economical service. 


For gasoline and other petroleum distillates. 
Belmont 6100 is made of a high-grade as- 
bestos yarn, firmly braided, each strand 
thoroughly impregnated with a special 
compound to retain softness and essential 
sealing qualities when applied against vol- 
atile distillates. 


There is a Belmont Packing 
for Every Service 
Belmont distributors are located in every 
large industrial center, ready to give you 
prompt delivery from local stocks. 


IN THE BLUE-AND-ORANGE BOX 


THE BELMONT PACKING 


AND RUBBER CO. 


petroleum distributors sales in Wash., Ore. 
and northern part of Idaho. Victor Han- 
sen will take over southern West Coast 
zone in similar capacity, with distributors 
in Calif., Ariz. and eastern Nev. under his 
jurisdiction. Hansen will make his head- 
quarters at Oakland, Calif. Wells and 
Hansen filled vacancies left by Murrison C 
Wright and James R Williams, who took 
over northern Calif. distributorship fran. 
chise for sale of General Motors Series 71. 
marine and industrial diesel engines. 


Boyd V Giesey has been named to head 
all sales of Progressive Welder Co re. 
sistance welding equipment in state of 
Mich., north of Detroit. Giesey is opening 
new offices at 320 S Larch St, Lansing. 
Mich. He will be assisted in the new oper- 
ation by Robert O Wight. Progressive 
Welder Co has acquired Warren Alloy & 
Machine Co of Warren and Detroit, Mich. 
Acquisition of the nonferrous foundry will 
give Progressive a direct source of heat- 
treated alloy castings required in manu 
facture of resistance welding equipment. 
Both plants will be operated as a separate 
div under name of Warren alloy and ma. 
chine div. 


Harold S Falk, president of Falk Corp. 
was elected to board of directors of Allis- 
Chalmers Mfg Co. William C Krecklow 
has been promoted to production contro) 
manager of company’s West Allis general 
machinery works. He succeeds Harold A 
Wallace, who has resigned. Arthur A Ryan 
succeeds Krecklow as electrical mannfac- 
turing div superintendent. 


Leeds & Northrup Co announces retire- 
ment of L R Garretson, advertising man. 
ager, because of ill health. Kenneth W 
Connors succeeds Garretson. 


Julius A Kayser has been made assistant 
to president of Laclede-Christy Clay 
Products Co. Laclede-Christy bought al) 
of the capital stock of Osceola Silica & 
Firebrick Co, Osceola Mills, Pa. Alber 
B Agnew has been made general manager 
of the Osceola company. 


Gardner-Denver Co has sold its governur 
business to Wiebmer Machine Shop of 
Quincy, Ill. Gardner-Denver will hence- 
forth concentrate on its expanding business 
in rock drills, air compressors, pumps and 
other allied products. 


Penn Electrical Engrg Co announce: 
resignation of E P Dietrick. 


Charles Stanton has been appointed dis- 
trict field engineer in Philadelphia office 
of Chain Belt Co. 


Calco chemical div, American Cyanamid 
Co, Bound Brook, N. J., announced ap. 
pointment of Dr H B H Cooper as an 
assistant manager of development dept. 
Pigment dept of Calco chemical div has 
named E Carling, K A Coate, S F Dimlich 
and L C Green as regional sales managers. 
These appointments were made known 
simultaneously with establishment of four 
regional sales territories. (1) Carling will 
make his headquarters at New York office 
of Caleo chemical div, which was recently 
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and other 
troublesome liquids— 


USE WALWORTH LUBRICATED PLUG VALVES 


When handling acids, condensates, dyes, oils, 
solvents, solutions, slurries and hundreds of 
similar “troublesome” liquids, you get better 
control, more dependable service and lower operat- 
ing costs with Walworth Lubricated Plug Valves. 

These valves have proved their ability to give 
easy operation . . . fast action. . . tight shut off 
... greater protection against corrosion. Turning 
is smooth and easy; just a 14, turn from full- 
opening to full-closing. Moreover, Walworth 

_ Lubricated Plug Valves are tightly sealed against 
leaks — whether open or shut. 

Walworth Lubricated Plug Valves are available 
in sizes 14” to 24” for pressures from 125 to 5,000 
psi, and for vacuum requirement. For further 
information about Walworth’s Complete Line of 
Lubricated Plug Valves, see your Walworth 
distributor or write for Catalog No. 46L. 


WALWORTH 


valves and fittings 


60 EAST 42nd STREET, NEW YORK I7, N. Y. 
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One of two MURRAY multistage steam turbines, designed to 
deliver 685 horsepower on steam at 110 pounds and exhausting 
to 262 inches Hg vacuum, furnished to drive high speed 


centrifugal com- 


pressors for re- 


frigeration in one 


of the most prom- 


| 
inent Southern | 
Hotels. A _ third | 
unit has recently | 
been shipped. | 
Equipment in- | 


MULTISTAGE 
STEAM TURBINES 


* * * 


cludes variable 


speed oil relay, | 


governor, trip and 
throttle valve, strainer surrounding the double seated balanced 
governor valve, and force feed lubrication. 
The complete MURRAY line of steam turbines includes all 
variations of mechanical drives, and turbine generator sets up 
to and including 3000 KW rating. 
Sales Representatives for Murray products are located in all 
principal cities. 


BURLINGTON, IOWA 
Builders of steam Power Equipment for Three Quarters of a Century 


relocated at 48 W 38th St. 


202 (736b) 


His territory 
will comprise metropolitan New York, New 
England, Philadelphia and Baltimore areas. 
(2) Dimlich’s headquarters are at 4500 
Euclid Ave, Cleveland, Ohio. The territory 
for which he is responsible includes Cleve- 
land, Detroit, Pittsburgh and Buffalo areas. 
(3) Coate’s headquarters are at 228 N 
La Salle St, Chicago. His territory will 
include Chicago, Cincinnati, St. Louis and 
the South. (4) Green’s headquarters are 
at 111 Sutter St, San Francisco. He will 
be responsible for sales of the pigment 
dept on the Pacific Coast. 


Airetool Mfg Co announces appointment 
of Thor Thornson as general sales man- 
ager. Thornson will be in charge of sales. 
advertising and promotion. 


Herbert O Tittel has been named produc- 
tion superintendent of Trenton, Mich., 
plant of Monsanto Chemical Co. Elmer 
P Wheeler has been made director of a 
newly formed section of industrial hygiene 
in medical dept. Ralph J Holtschlag and 
Robert E Howard were promoted to group 
leaders in St. Louis research dept of or- 
ganic chemicals div. 


The name of the Merritt Engrg & Sales 
Co has been changed to Merritt-Mon- 
santo Corp. The organization became a 
part of Monsanto Chemical Co in 1944, 


Associated Equipment Distributors 
moved to 360 N Michigan Ave, Chicago 1, 
Mil. 


Wendell J Farrischon has been appointed 
news editor of Caterpillar Tractor Co 
news service, succeeding Jerry Reichart 
who has resigned. Jerry Cook has been 
added to the staff as news writer, supple- 


I" menting work of Fred J Tuerk and J C 


Mac Millan. 


Electric Equipment Co established a 
New York sales office at 224 E 38th St, 
New York City. 


John F Scott has been appointed chemical 
and metallurgical sales representative of 
New York district office of Globe Steel 
Tubes Co. Scott has been assigned to 
staff of R R Lally, vice-president in charge 
of the New York office, located in Linceln 
Bldg, New York City. 


R-S Products Corp promoted David W 
Hopkins to executive vice-president. 


Gustave Treffeisen has been made sales 
manager of Alemite distribution div of 
Stewart- Warner Corp, succeeding 
Charles I Kraus. Kraus will become Ale- 
mite distributor at Minneapolis, Minn. 


Walter Raleigh McDonald, chairman of 
Georgia Public Service Commission, has 
been elected president of National Associ- 
ation of Railroad and Utilities Com- 
missioners. 


Rossiter Holbrook and C J Hunter an- 
nounced their association as Holbrook & 
Hunter, 89 Broad St, Boston, Mass., engi- 
neering sales representatives in New Eng- 
land for Thermix Corp, Prat-Daniel Corp. 
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Plants in Chicago. 


Dearborn Engineer making e water analysis in the field. / . = 
HE most baffling water treating problems sie 
are solved through the cooperation of as 
technically trained and research-minded 
wh en yo ur en ineers, water-treatment engineers together with 


your engineering staff. 


/ Operating difficulties with respect to the 
Dearborn Re searc h . and water and steam cycle are “‘ironed out”’ 


when these forces meet. - 


/ Scale deposits—corrosive action—steam 

' contamination are effectively controlled 
De a rb orn Se rvice by the use of correctively formulated treat- 
ments together with proper application 
methods and suitable test control procedure. 


work together 


Dearborn service is the inexpensive 
scientific approach to your feedwater prob- es 
lems. Consult the near-by Dearborn 
/ Engineer or write to us direct. 


BADE MARK REGISTERED 


«the LEADER ror 60 Years” 


ENGINEERING SERVICE AND WATER TREATMENT 


Dearborn Chemical Company 
Dept. D, 310 S. Michigan Ave., Chicago 4, Ill. 
New York *« Los Angeles * Torcnto 


imposite View of 
laboratory 


d b h 7 
Bot er Feedwate) must endve... 
| 
) 
d 
rt 
n 
e- 
Cc 
a 
al 
of : 
el 
| 
n 
W | 
of 
i 
3 ‘ 
i 


STICKLE TRAPS GIVE 
SUPERIOR PERFORMANCE 


Simple 
Dependable 
Economical 


QQ 
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@ Smoother operation, increased pro- 
duction volume, and decreased operat- 
ing costs are advantages which flow 
from the use of Stickle Open Float 


WHY 


1. The Stickle Open Float opens and 
closes the valve. When float is full, 
weight of condensate causes it to 
drop, or sink, pulling valve away 
from seat. Pressure then empties 
trap. Regaining buoyancy, float rises, 
snaps valve back into seat, and 
closes trap. This positive movement 
of Open Float, actuating valve, con- 
stitutes trap's mechanical action. 


2. Condensate passes out through 
large tube extending down into 
float. Baffle ring extending down 
from top of chamber acts as sepa- 
rator of water and steam as trap 
discharges. Internal by-pass elimi- 
nates air and gases with discharge. 
When float closes valve, sufficient 
water remains to form water seal. 
Trap does not blow steam at end of 
discharge. 


3. Open Float rides freely in water 
surrounding it. Float cannot stick. 
No point of friction for either float 
or rod connecting float with valve. 


4. Discharge of trap causes rotating 
movement of float which gives con- 
tinuous regrind of valve and seat, 
maintaining smooth surfaces and 
proper fit. 


5. Valve and seat, only parts subject 
to actual wear, are made of long- 
lasting Chromium steel. 


Steam Traps. Stickle design and construction assure the desired performance 
results. There is a Stickle Trap for your conditions of operation that will 
provide drainage for maximum production efficiency and give dependable, 
trouble-free service throughout a long service life. 


Stickle Series AE 
Traps have four 
times the capacity 
of standard traps 
and meet drainage 
needs of a wide 
range of industrial 
processing opera- 
tions. Capacity 
range, 5,000 to 40,- 
000 Ibs. per hour. 
Operating pressure 
range, 10 to 200 Ibs. See Bulletin No. 315. 

Stickle Series 50 Traps with eight times 
capacity of standard traps are especially 
adapted for requirements of processing op- 
erations using high pressure steam in large 
volume, such as in large open tank cooking. 
Adjust automatically to variable rates of 
condensation and variable conditions of 


pressure. Capacity range, 18,000 to 46,000 
lbs. per hour. Operating pressure range, 30 
to 200 Ibs. See Bulletin No. 515. 

Stickle Series T Traps are for drainage of 
various types of equipment operating at 
medium and low pressures and on vacuum. 
Series includes radiator traps, small to 
large utility traps, and traps of extra large 
capacities. See Bulletin No. 415. 

Stickle Series 100 Traps, designed for 
straight-in-line installation, meet the re- 
quirements of all types 
of smaller equipment 
operating at medium to 
high pressures. Capac- 
ity range, 250 to 5,000 
Ibs. per hour. Operat- 
ing pressure range, 10 
to 200 Ibs. See Bulle- 
tin No, 115. 


STICKLE STEAM SPECIALTIES COMPANY 


SPECIALIZING FOR MORE THAN 40 YEARS IN REDUCING THE COST OF STEAM 
2265 Valley Avenue, INDIANAPOLIS 18, INDIANA 
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Aerotec Corp, Heacon damper, Rockw: ‘| 
blast gate valves, Forney Engrg Co, Hydr.- 
tron Corp, Wedgeplug Valve Co and Wy::. 
mont Co. 


Proctor Electric Co has promoted © 
Roger Turner to director of research. 


Union Chain & Mfg Co has appoint«d 
George H Harris manager of new \i.- 
waukee office at 606 W Wisconsin Ave. 


A M Kuehmsted has been transferred to 
New York branch of Santa Fe Tank & 
Tower Co at 400 Madison Ave, New York 
City. He will take over district manage- 
ment of cooling towers, air-cooled units 
and wood tanks. 


General Power Plant Corp has announced 
appointment of an advertising agency, 
Sheldon, Quick & McElroy, Inc, of New 
York. 


E W Deck has been retained by Borg- 
Warner Corp as a consultant on manu- 
facturing research. 


Philadelphia Electric Co has name! 
Vincent P McDevitt general counsel] in 


charge of legal dept, succeeding the late 
Bernard P Carey. 


Charles S Thorn has been elected presi- 
dent of Birmingham Electric Co, sw- 
ceeding William M Rogers. Although 
Rogers has resigned as president he wil! 
continue as chairman of board of directors. 


Fred B Wilson retired Sept 1 as assistant 
to president of Georgia Power Co to de- 
vote more time to his other business inter- 
ests. 


Jerry W Carter has been named acting 
chairman of the Florida Railroad and 
Public Utilities Commission to succeed 
the late W B Douglass. 


Firm of Wearn, Vreeland, Carlson & 
Sweatt, Inc, 72 Wall St, New York 5. 
N. Y., has been formed for specialization 
in surveys and reports, design and con- 
struction of power generation, transmission 
and distribution facilities. 


Bituminous Coal Research, Ine, ha: 
appointed Joseph A Bogan business assist- 
ant. 


Robert Brooks McClave, former president 
of McClave-Brooks Co, Scranton, Pa., has 
set up a sales and service organization. 
known as R B McClave Engrg Co, 14° 
Broad St, Philadelphia, for power-plan' 
equipment manufactured by recognized 
and established firms. 


David Gordon & Co, chemical, mechan: 
ical and industrial engineers, 29 Broadway. 
New York City, announces election «! 
David Gordon as president. 


E C Metcalf, electrical and mechanica! 
consulting engineer, has opened an office in 
Columbia Bank Bldg, Wenatchee, Wash. 
In establishing an office in Wenatchee, Met- 
calf will conduct his own independent e- 
gineering business and at same time be an 
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When carey Heat Insula- 
tion comes into the picture, 
high-priced BTU’s know 
play days are over. From then on, it’s 
less shirking, more working. Heat en- 
ergy will be held on the job to doa job, 
instead of sneaking through bare sur- 
faces or inadequate insulation barriers. 


THAT CuTSs costs! And with 
$x today’s driving emphasis 
on savings in production 
rather than on production 


at any price, it’s a mighty important 
consideration for everyone. That’s why 
no one can afford to take insulation 


In Canada: The Philip Carey Co., Ltd. 
1557 MacKay Street, Montreal 1, P. Q. 
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bad news for 


conditions in any plant for granted. 


That's also why you'll 
want to make full use 
of CAREY’S COMPLETE 
INSULATION SERVICE. 
Seventy-four years cf experience 
... well-rounded insulation engineering 
service... warehouse stocks from coast 
to coast...a complete line of insula- 
tions for industrial needs...that’s what 
you get when you call in CAREY on an 
insulation job. 

If you have an immediate insulation 
problem we'll be glad to help. In any 
event you'll want to... 


WRITE FOR YOUR FREE COPY 
.--0f this helpful booklet. 
It’s an excellent guide to 
selection of proper insu- 
Jation, contains specifica- 
tions and tables you want handy for 
ready reference. Gives a complete pic- 
ture of the Carey Heat Insulation line, 
too. A free copy of “Heat Insulation 
for Industry” is yours for the asking. 
In requesting yours, address Dept. P-10. 


Industrial Insulation * Rock Wool insulation 
Careyduct * Asbestos Wallboard & Sheathing 
Asphalt Shingles & Roofings * Built-up Roofing 
Roof Coatings and Cements - Pipeline Felt 
Asphalt Tile Flooring * Waterproofing Materials 
Expansion Joint * Asbestos Shingles & Siding 
Corrugated Asbestos Roofing and Siding 
Miami-Carey Bathroom Cabinets & Accessories 
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GE GLASSES, SIGHT GLASSES, OIL cuP AN 


‘nmementa 


Hi 
i 


CORNING GAU 
LUBRICATOR GLASSES 


For trouble-free service, always 
specify Corning products when 
you need gauge glasses, sight 
glasses, oil cup and lubricator 
glasses. Made to exacting stand- 
ards and tested for pressure and 
temperature shock, you can be 
sure that the product you select 
will stand up. 


Gauge Glasses: Pyrex and Corninc 
brand tubular gauge glasses and Macbeth 
brand flat gauge glasses provide good vis- 
ibility over prolonged periods, and even 
under severe conditions. 


Sight Glasses: Pyrex brand sight glasses 
are made especially for ovens, absorption 
columns, reaction kettles, furnaces, pres- 
sure vessels, stills and tanks of any kind 
where safe, internal visibility is necessary. 


Oil Cup and Lubricator Glasses: Pyrex 
and Corninc brand products give you visi- 
bility plus long life. 


CORNING GLASS WORKS, CORNING, N.Y. 
SALES OFFICES: NEW YORK, CHICAGO, SAN FRANCISCO 


PYREX GAUGE GLASSES 
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associate of the firm, R W Beck and 
Associates. Metcalf specializes in opera- 
tions of power plants and industrial ma- 
chinery. 


William H Klein has joined the consulting 
staff of Gilbert Associates, Inc. Klein 
will direct activities of Gilbert organization 
in solution of engineering and operating 
problems of cement and rock products in- 
dustries. He will make his headquarters at 
the firm’s general offices in Reading, Pa. 


Donald V Steger, formerly director of in- 
dustrial relations of John B Stetson Co, 
Philadelphia, was elected executive secre. 
tary of Western Society of Engineers, 
succeeding Leigh S Keith. 


National Bureau of Standards consoli- 
dated two divisions, commercial standards 
and simplified practice, into a single div 
called commodity standards. Edwin W 
Ely, former chief of simplified practice di- 
visions, has been appointed chief of the div 
and F W Reynolds, former acting chief of 
commercijal standards, assistant chief. 


Wells N Thompson, vice-president of H K 
Ferguson Co, has been named project di- 
rector, in charge of constructing and 
equipping the first peace-time atomic pile 
at Brookhaven National Laboratory. 


E A Buxton has been elected chairman of 
the committee on steel pipe research of 
American Iron and Steel Institute. He 
succeeds E P Corey, who has retired after 
52 years in steel pipe industry. Oscar | 
Strickland was elected vice-chairman of 
the committee. 


R C Matthews retired as secretary-treasurer 
of Tau Beta Pi Association after serving 
as a national officer of the society for 42 
years. He has been named _ secretary- 
treasurer emeritus and is succeeded by 
Robert H Nagel, who becomes secretary- 
treasurer and editor of the association on a 
permanent, full-time basis. 


At annual meeting of Toledo Control of 
Controllers Institute of America, E P 
Heiles, controller of Surface Combustion 
Corp, was elected president of that city’s 
control. 


OBITUARIES 


Thomas W Rouston, 90, died at New 
Harbor, Me., on Aug 15. He was engineer 
in charge of first electric-light plant built 
in Boston at the Bijou Theater under di- 
rection of Thomas A Edison, which was 
the inception of the present Boston Edison 
system. 


Alfred L Lindsay, 68, engineer of the 
Medical Center Co, Cleveland, which pro- 
vides the power for University Hospitals 
and other buildings comprising western 
Reserve University, died Aug 11. 


Dr W E Wickenden, 64, president emeri- 
tus of Case School of Applied Science, 
Cleveland, Ohio, died at Peterboro, N. H., 
on Sept. 1. Dr Wickenden had also served 
as president of American Institute of Elec 
trical Engineers. 
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RELIANCE 


Gz: — (8 “tle 


MOTORS 


You can’t grease em wrong! Any way’s the right way. 


That’s because Reliance Precision-Built Motors are 


designed to eliminate lubrication worries. On the 
or 42 = en | motors perform dependably for years without addi- 
etary- 
by — lubrication. In cases where conditions make 


1 on a occasional attention necessary—or if it is your prac- 


tice to lubricate at regular intervals—overgreasing 
rol of 


EP or undergreasing make no difference. Send 
ustion 


city’s hii. i for Bulletin C-118 which tells how Reliance 
| Precision-Built Motors end your lubrica- 


tion worries! 
This special bear- 


t New ing design protects 


| Reliance Preci. RELIANCE ELECTRIC & ENGINEERING CO, 
t 1068 Ivanhoe Road Cleveland 10, Ohio 

Edison Appleton, Wis. Birmingham Boston Buffalo Chicago e Cincinnaftl 
Dallas Denver Detroit Gary Grand Rapids Greenville, S. C. 
Houston Kansas City ¢ Knoxville Los Angeles Milwaukee Minneapolis 
New Orleans New York Philadelphia Pittsburgh e Portland, Ore, 
of the Roanoke, Va. Rockford St. Louis San Francisco Seattle Syracuse 
ch pro- Tampa ¢ Tulsa ¢ Washington, D. C. ¢ Sao Paulo, Brazil 
ospitals 


western 
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of Elec ‘Motor-Drive is More Than Power” 
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EXTRA SERVICE 


“STANDCO" 


PILLOW BLOCKS 


There's Extra Value in these rugged, 
well-designed “Standco” Pillow Blocks 
with their life-long, trouble-free service. 


They, are fully able to “take it.” and 
have babbitted, accurately broached 
bearing surfaces, with faces machined 
to a “T’. Easy to clean, easy to 
lubricate. 


Write for Bulletin. 


and ‘"Hallowell'’ Products are 
sold entirely through Industrial Distributors 


Over 44 Years in Business 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 577 
Boston «+ Chicago Detroit Indianapolis 
St. Louis « San Francisco 


The IMO PUMP requires no gears, 
because the fluid pumped is propelled 
from suction to discharge by the action 
of three intermeshing rotors. That's all 
there is to it—no gears, valves, vanes 
or pistons! 

For simplicity, reliability and compact- 
ness select the IMO—for use in hydraulic 
service, governor service, lubrication ser- 
vice and other fluid handling services. 


For further information send for 
catalog 1-132-P 


1W10 PUMP DIVISION of the 


DE LAVAL STEAM TURBINE CO. 


TRENTON 2, NEW JERSEY 
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Herbert J Drane, 84, Florida congress- 
man for 16 years, former president of the 
Florida Senate and former member of Fed- 
eral Power Commission for four years, 
died Aug 11 at his home in Lakeland, Fla. 


Thomas F Rice, 56, manager of Boston 
office of Hartford Steam Boiler Inspection 
& Insurance Co for the past 10 years, died 
suddenly at the Newton-Wellesley Hospital 
on Aug 8. 


Joseph Emery Sirrine, 74, one of the 
South’s best-known industrial engineers 
and senior partner in firm of J E Sirrine 
& Co, Greenville, S. C., died at his home 
Aug 7. 


Arthur G Roberts, 63, stationary engi- 
neer at Colonial Radio Corp, Buffalo, died 
at his home recently. 

Frank G Willson, 68, head of electrical 
dept at Wentworth Institute, Boston trade 
school, and a member of its staff for 34 
years, died at Newton, Mass., on July 29. 


Edward H Lamy, 62, a stationary engi- 
neer for more than 35 years, died recently 
in his home in Buffalo after an illness of 
about eight months. He had been associ- 
ated with several Buffalo firms, including 
General Ice Cream Corp and Hewitt Rub- 
ber Corp. 

Lester O Stearns, 53, residential div sales 
manager of York-Shipley, Inc, York, Pa., 
died of a heart attack Aug 1 while at work. 
J Carroll Kennedy, vice-president of 
Kennedy Valve Mfg Co, Elmira, N. Y., 
died June 23 at St. Joseph’s Hospital in 
Elmira. 

John W Smith, 68, a stationary engineer 
in Buffalo for many years, died recently. 
He had been stationary engineer at Buffalo 
Cold Storage Co, the Ellicott Square Bldg 
and Buffalo Athletic Club. 

Dr Luther Noble Duncan, 71, president 
of Alabama Polytechnic Institute, died 
July 26 in Drake Infirmary, Auburn, fol- 
lowing a heart attack. 

W C Bradley, 84, who, until his death, 
held a directorship in the Georgia Power 
Co, died July 26 of a heart attack at his 
home in Columbus, Ga. 


Union Electric Co of Missouri has 
announced receipt of the first shipment of 
the major parts of a new 80,000-kw turbine- 
generator .. be installed in its steam plant 
at Venice, Il]. The unit will help meet 
an all-time record demand for electricity in 
its area of operations. General Electric Co, 
Schenectady, N. Y., manufactured the 
generating unit which cost about $1,500,000. 

Current peak loads of the company are 
in excess of 845,000 kw, more than 58,000 
kw, or 7.3% above the highest wartime 
peak of 787,000 kw. Industrial consump- 
tion in the company’s territory is running 
20% above last year, while the average 
annual residential usage has jumped from 
1309 to 1402 kwhr. 

The new generator was ordered in 1941, 
but delivery was delayed because of World 
War II. It is anticipated that the unit 
will be in production at the Venice plant 
by Jan. 1948. The company has a similar 
unit on order for delivery in 1949. Installa- 
tion is part of a $70,000,000 expansion and 
improvement program planned by the com- 
pany for the next ten years. 


SPRING GRIDS, 
LAMINATED DISCS, 
RUBBER BUSHINGS 
ETC. 


From Now On We Speci 


Users have learned that the design refine- 
ments of this new Waldron Coupling elimi- 
nate the chief causes of trouble and shut- 
downs. With no flexible hub connections to 
fatigue, no non-lubricated metal-to-metal 
contact between moving parts to cause wear, 
the Waldron Coupling easily proves the most 
economical coupling to buy and use. 


Its advanced design also provides for a 
larger maximum bore that takes the same 
size shafts that heretofore required larger 
diameter couplings. This permits use of larger 
equipment, less shaft extension — a neater, 
more compact installation. 


Waldron "Series A" Couplings are avail- 
able in all popular types. Write for our 
Catalog 57 which gives full details, ratings, 
service factors, etc. 


COUPLING DIVISION 


101s WALDRON 


Man Othce and Works 


new COUPLINGS 
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“Practice what you preach” is an. 
has proved its worth at Pennsalt. . . especially 
at our Michigan works. ~ 


_ DOWNTIME SLASHED FROM 10 DAYS TO 10 HOURS! 


~~ At this plant, boiler descaling was previously 


done by mechanical turbining, involving shut- 
downs of ten days or more while the unit 
was being dismantled. A new method—built 
around our own Pennsalt PM-90 Descaling 
Compound—completed the entire job in less 
than ten hours! Descaling was more thorough 
than ever... in fact, Pennsalt PM-90 cleaned 
out pockets probably never cleaned before! 


PENNSYLVANIA SALT MANUFACTURING COMPANY 


\PENN\®/sair 


SEND FOR DETAILED REPORT ON THIS CASEI 

If you are interested in technical facts on this 
case, write to address below for Case Report 
No. 69-10, which contains complete details. 
And if you have a problem in metal cleaning, 
plating, enamelling or corrosion-proof con- 
struction, call in one of our representatives 
and let him add our experience to your own. 


(PENN\@/SALT/ 
CHEMICALS 


97 Years of Service to Industry 


SPECIAL CHEMICALS DIVISION, 1000 WIDENER BUILDING, PHILADELPHIA 7, PA. 


NEW YORK CHICAGO ST. LOUIS PITTSBURGH CINCINNATI * WYANDOTTE TACOMA 
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WHAT'S THE DIFFERENCE? 


Both diamonds are the same size and 
weight, yet one is only half as valuable 
as the other. It takes a skilled jeweler 
to discover the hidden differences. 


In water there are hidden differences 
too. K.A.T. was developed with this in 
mind .. . to simplify water treatment in 
any boiler. Since All-Colloidal K.A.T. 
functions by physical action—not chem- 
ical reaction—it is effective against all 
impurities in any water regardless of 
composition, 


ALL WATER 
COLLOIDAL TREATMENT 


Employed as a complete or “finish- Sideview of Gage 
ing" treatment, user records show 
that K.A.T. improves boiler effi- TRULEVEL 
ciency. Removes and prevents 

scale accumula- K.A.T. 
tion Inhibits 
corrosion * Safe- 


guards steam A Ht is a gage that gives you. . . at eye level . . . a positive 
purity * Lowers | * reading of the height of the water in your boiler. The Jerguson 
Trulevel Gage is located down where you can see it, at the point most 
—_ = —— | convenient for you. Wall or panel mounted. 


e 

And Jerguson adds dead sure accuracy to 

. : convenience, through precision engineering. 

continuous boiler Jerguson Trulevel Gages are provided with 

operation. a new datum column which is fully steam 

; | jacketed, duplicating the temperature and 

It will pay you specific gravity conditions which exist in 

to test K.A.T. in | the boiler drum. This guarantees correct 
your own plant readings. 


today. 


Jerguson Trulevel Gages are of stainless 
steel construction for lifetime service. Made 
in three standard sizes to accommodate all 
pressures. 


Write for 
Engineering Data Unit 


THIRD stace 


Literature on Request 
Representatives in principal cities 


* 
T. M. Reg. U. S. Pat. Off. 


AMERICAN <> CORPORATION 
331 Madison Ave. New York 17, N. Y. 


me free descriptive litera- GE & VALVE 
ture on K.A.T, Cc re) M A N 


100 Fellsway . Somerville 45, Mass. 
Representatives in Major Cities . . . Phone Listed Under JERGUSON 


Name... 
Company 
Address. 
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Men in the field who erect piping know when shop 
fabrication is well done . .. they know if the sub- 
assemblies fit correctly, line up easily and have all field 
welds or flanged joints in accessible positions. When 
this is the case, the erecting job is easier ... saves 
both time and money. 


Midwest has a Construction Department which has 
erected piping of all kinds for 46 years. The critical 
attitude of this department is the best stimulant to 
our four pipe-fabricating plants. The Construction 
Department also frequently contributes useful and 
practical suggestions for improving pipe fabrication. 


This situation has a powerful effect in keeping the 
whole organization alert ... and in encouraging con- 
tinuous improvement. It is one of many reasons why 
you get the best when you buy Midwest Pre-Fabricated 
Piping . . . either as materials furnished or piping 
completely installed. 


2266 
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The Man in the Field KNOWS 
Pre-Fabricated Piping is Right 


CONTRACTING DEPARTMENT 


MIDWEST PIPING QUALITY 


PIPING & SUPPLY CO... INC. 


é MAIN OFFICE: 1450 SOUTH SECOND ST., ST. LOUIS 4, MO. 
Plants: St. Louis, 


Los Angeles and South Boston @ Sales Offices: New York 7—30Church St. | 
Chicago 3 —645 Marquette Bldg. Los Angeles 33 —520 Anderson St. Houston2—229 Shell 
Bldg. « Tulsa 3—533 Mayo Bldg. « Atlanta 3—Red Rock Bldg. « South Boston 27—426 First St. | 


| 
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MEMO: WI/RE OR WRITE 


LOVESOY Coupling 


IDEAL 
Variable 


‘*GUNITE’’ 
Concrete 


OVE SOOT 


(since 1915) 


Linings for 
STEEL BUNKERS - 
DUCTS, HOPPERS - 

STACKS - 

UPTAKES - 

BREECHINGS - 
STEEL & PIPE - 
ENCASEMENT « 
FIREPROOFING - 


GUNITE CONCRETE 
& CONST. CO. 


Speed 


IDEAL 


Easily installed in line drive of old 
or new equipment. Correct s 

by move of lever, for every condition. 
Speeds up or slows down instantly. 
Protects material, maintains preci- 
sion, betters product. Infinite varia- 
bility over wide range. Low cost. 
Used in thousands of plants. 


“Select-O-Speed" Variable Speed 


TRANSMISSION 


and firescale with XZIT 
from all boiler surfaces— 
tubes, walls and stacks. 
XZIT Firescale and Soot 
Eradicator saves fuel by 
improving heat transfer. 
XZIT does its work 
while boilers operate. 
Simply feed XZIT 


into the firebox. 


1301 Woodswether Road Send for IDEAL Catalog 


Also shows Variable Pulleys, 
KANSAS CITY 6, MO. Sheaves, V-Belts, standard and atte, & 


justable Motor Bases, etc. 


When touched by flame, 


Delmar Bivd., Univerity wet Mo. Mfd. by 


Philip D. Barnard, | Dist LOVEJOY FLEXIBLE COUPLING CO. 


Also Mfrs. of Lot ej7o0y L-R Couplings 
Branch Offices: New Orleans, enver. 


XZIT forms a gas 


which permeates all parts of 


Chicago 44, Ill. 


boiler and removes 

soot and firescale. 

Regular use of 

XZIT keeps boilers & stacks 
free of soot & firescale. 

Ask for a demonstration or 


order a trial supply. 


Distributors and Agents 
in all Principal Cities 


Order 


Reliability is our first concern in making “Brownie” 
from your supply house 


Low Water Signals. We recognize also the importance 
or write of a reasonable price. These two features of the 
for Bulletin 570-B. “Brownie™ are the result of a construction that pro- 
vides reliability and convenience for users and econ- 
omy in manufacture. 
Quick-acting float- operated whistle warms of low water 
level in advance of a d Simple to 
install. Designed for long yee he service. 


WRIGHT — AUSTIN COMPANY 
316 W. Woodbridge St., Detroit 26, Michigan 


_ SERVING INDUSTRY FOR MORE THAN SO YEARS 


FIRESCALE & SOOT ERADICATOR 
5800 S. Hoover St., Los Angeles, Calif. 
158 14th St., Hoboken, New Jersey 
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Weekly tube cleaning went out with 
horse-drawn cars and mustache cups. 
Today’s boiler designs and feedwater 
treatment have improved greatly. Tubes 
don’t scale up as fast. But when scale 
does accumulate, it presents a bigger 
problem than ever before—bigger be- 
cause boiler temperatures and pressures 
are higher—tube failures can be more 
disastrous. Bigger, too, because boiler 
down-time and repair-time are increas- 
ingly expensive in view of today’s ris- 
ing costs. 

That’s why fast acting Wilson Tube 
Cleaners are found in more and more 
modern boiler plants. The Wilson ECT 
Series Air Motor, for instance, develops 


ATOR 
Calif. 
rsey 


yp (1947 


WEEKLY CLEANING ?” 


THOMAS C. WILSON, INC. @ 21-11 44th Avenue, Long Island City 1, N. Y. 
Cable address: ‘‘TUBECLEAN”, New York 


— 


up to 40% more power when “taking 
the curves”, permitting substantial re- 
ductions in cleaning time. This motor, 
together with the patented Wilson Ex- 
panding Brush, will remove the light 
powdery deposits found in today’s boil- 
ers faster and more thoroughly than 
any other cleaner. When heavier depos- 
its are found, speedy non-tracking 
Wilson Cutter Heads are available. 

Every modern boiler plant should 
have fast Wilson Tube Cleaners in the 
tool room. Why not write for Bulletin 
47 describing the more generally used 
Wilson Cleaners, or see your local 
Wilson Representative? 
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TO HELP YOU 
WITH FUTURE 
POWER PLANNING 


Special section on 


32 pages summarizing the 
latest developments 
in this field. 


MULTOMETER 


Boilers kept clean... 
ALL THE TIME 


¢ Impurities end sludge removed continuously as 
accumulated. 

* Boiler concentration and chemical balance main- 
tained as desired. 

© Fuel costs reduced. 

* Maintenance and operation savings. 


An end to wet steam, foaming, and priming. 
Increased efficiency of steam generation. 


@ Engineered for use with 
every kind and size of boiler 
x and every character of feed 

‘erent 


of mater or varaton bodes 


The only continuous boiler blow-off which 
will neither cut out nor wear out in regu- 
lar service. 

A survey of your operation, including 
analyses of both feed water and boiler 
water, is available without cost or 
obligation. 


Weighs only 40 Ibs. 


P.E. MADDEN & COMPANY 


352 W. WALTON ST. CHICAGO 10, ILL. 


Learn the secret 
of BIG EARNINGS in... . 
COMBUSTION ENGINEERING 


There are proney of good pay jobs in the 
power field today. mcrease your earnin 
now—be a Hays-Trained Combustion Engi- 
neer. Just a little of your spare time re- 
uired for the simple, easy-reading Hays 
ome Study Course. Hundreds of others 
have made better jobs for themselves through 
Hays training. So can YOU. 


Approved for Gi. Write for Free Book Now! 
Institute of Combustion 


430 N. Michigan Ave., Chicago 11, Ill. 
(Dept 110) Our 28th Consecutive year 


HAYS INSTITUTE OF COMBUSTION 
430 N. Michigan Ave., Chicago 11, Ill. 
(Dept. 110) Please send free book. 


Name .... 
Address . 


He MARK OF A 

GOOD RELIABLE 
ROTARY 

PUMP 


Look for this registered trade mark 
and the name VIKING on all your 
rotary pumps. It is your assurance of 
a good, reliable pump for handling fuel oils, 
lubes and greases. 


It means you have a pump based on the de- 
sign of more than a million others. Built from 
sound rotary pump experience and know-how 
unsurpassed in the field. 


Look to Viking, the rotary pump manufac- 
turer who builds to serve you now and in the 
future. Be safe. Be sure. Buy Viking. Write 
today for free bulletin 46SW. 


oe VIKING PUMP COMPANY 


CEDAR FALLS, IOWA 
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When foam gets tato pressare 
pump, (0688 Suction, puinps 
oll fo beatings... 

Kop. says PAM 

OW steps ROM DELO Oil | 


nize bubbles, 
Lab. Tests prove 
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N corrosive fluid service, a valve is an asset or a 

liability, depending upon whether or not it al- 

ways operates positively and lasts for a long period 
without costly maintenance. 


As the Chief Engineer in a large process plant told 
us recently: ‘“‘The batches in those kettles are worth 
as much as $5,000 each. If a valve should stick at 
the wrong moment, we might lose séveral thousand 
dollars. That is why we have to have valves that 
always operate positively and valves that last. We 
have never known an Aloyco Valve to stick and 
they seem to last forever. That is why all new pipe 
lines and all valve replacements in old pipe lines 
are Aloyco in this plant, and will be as long as I am 
chief engineer.” 


Aloyco manufactures only corrosion resistant 
valves and fittings. If you want the best valve 
in the right alloy for your particular applica- 
tion, consult us. 


Sectional View of No. 111 Gate Valve 
showing double-disc, ball-end-socket 
wedge. 


SCREWED, FLANGED AND WELDED FITTINGS 


Are your corrosive vaives 

sion resistant valves. 

i 4 

| TTAIMIESS STE 

ALLOY STEEL ProbucTS COMPANY, INC. 
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£ 
A TYPICAL EXAMPLE OF Pa 


Superior 
Pump Engineering 


than sand 


Warren ‘‘Realwear”’ is an example of efficiency with low maintenance costs are first 
engineering from your viewpoint. Notice considerations. Let us talk with you about 
the plus features in the cutaway view above. your next pumping problem. Write: 


Compare with any similar make. 
This is the type of engineering that goes WARREN — PUP COMPANY, INC. 


into every Warren pump—both reciprocating Ariana _Boston Chicago Cleveland Denver Detroit Houston 
oqe Manch: Los A Mi i 
and centrifugal. Dependability, maintained Richmond. Francisco’ Seattle St. Louts 


Warren Pumps 


CENTRIFUGAL AND RECIPROCATING 


1897 — OUR FIFTIETH ANNIVERSARY —1947 g 
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‘easily adjusted bronze bushed minim im wear eavitation and friction losses to a minimum 
| piston rods of extra hard- much! and packing 
P-10 


Where compound bends are 
required in a continuous section 
of pipe, wrinkle-bends offer an 
ideal solution. Wrinkle-bends are 
leakproof, as strong as the pipe 
itself, require no maintenance, 
and are easy to insulate. 


This short-radius wrinkle-bend 
joins a compressed air line to a 
reservoir. Wrinkle-bends can be 
made in brass, copper, aluminum, 
and steel pipe from 2 inches to 
26 inches in diameter. 


Pipe bends can be made right on 
the spot with the aid of an 
oxy-acetylene welding or heating 
blowpipe, a simple bending rig, 
and a fewcommon tools. Wrinkle- 
bending does not reduce the 
thickness of pipe walls. 


There are many LINDE methods for forming, 
cutting, joining, and treating metals. LINDE 
engineering service is always on call to help 
customers with production and maintenance 


jobs. Just call the nearest LINDE office. 


The word “Linde” is a registered trade-mark of 
The Linde Air Products Company. 


See Hetiarc and UNIONMELT 
Welding Demonstrations 
No. 838 & 840 
National Metal Exposition 
Chicago, October 18 to 24 


LEZ 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 

30 East 42nd St., New York 17, N. Y. [i Offices in Other Principal Cities 

In Canada: DOMINION OX YGEN COMPANY, LIMITED. Toronto 


This condenser coil made from 
2-inch stainless steel pipe has 
350 wrinkle-bends. 
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Write for descrip- 
tive, technical Bul- 
Jetin No. B-17. 
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An installation of three 
STRUTHERS WELLS Feedwater 

Heaters in a large Eastern 
Ba public utility power station. 


WELLS 


FOR HIGH PRESSURE SERVICE 


Two of the above FEEDWATER HEATERS are high pressure units, 
featuring the STRUTHERS WELLS’ ‘“‘Boltless Head’’ closure, and 
operate at 1000 lbs pressure One of these heaters also includes a 
built-in subcooling section. 

The third unit is a low pressure heater with conventional bolted 
water head, employing a steam distribution belt to afford sufficient 
initial condensing surface to most effectively handle the low pressure 
steam. 

After three years of constant service without cleaning, outlet 
temperatures had only dropped a few degrees, cleaning was 
indicated. ‘‘Boltless Head’’ closures have been proven trouble-free. 


Another installation is now being made for the same company at a 
new plant. 


STRUTHERS WELLS CORPORATION 
Process Equipment Division 


WARREN, PENNA. 
PLANTS AT WARREN, PENNA. AND TITUSVILLE, PENNA. 
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That's what the 
ELGIN 
WATER 
SOFTENER 


gives at 
extra cost! 


There's no secret about it! The drawings 
show the big improvement in the Elgin Water Softener 
that does the trick . . . gives you up to 44% more soft 
water ... for example, 21,000 more gallons per regen- 
eration from a 42” x 72” softener handling ten-grain 
water than is delivered by the ordinary water softener. 

This basic improvement is the Elgin “Double-Check” 
arrangement. It’s one of those why-didn’t-someone- 
think-of-it-before ideas—a manifold arrangement which 
prevents the escape of zeolite under all operating condi- 
tions. By so doing it permits a far deeper bed of zeolite 
in a softener of given size, and of course more zeolite 
means more soft water output. Also, by preventing 
zeolite loss, a higher backwash rate is made possible. 
This cleans and opens up the zeolite bed thoroughly 
—means better and quicker regeneration with less 
salt consumption, 


There's no question about it! The story of 
extra gallons of soft water is being told in daily service 
by Elgin “Double-Check” installations in more than 
3000 plants. Their ability to save dollars in first cost, in 
operating cost, in maintenance cost is indelibly written 
into the records of plants like yours. 

And note this: Existing softeners, regardless of make, 
can be modernized by Elgin to incorporate the features 
and advantages of this “Double-Check” design. 


21,000 EXTRA GALLONS 


of soft water per regeneration ! 


UMITED 


} CAPACITY 


ORDINARY DESIGN ELGIN DESIGN 


Whatever your water conditioning problem Elgin has the 
answer—While the Elgin “‘Double-Check" Softener represents the zeo- 
lite water softener at its best, it is not the answer to every water con- 
ditioning problem. Such is the scope of Elgin equipment and methods, 
however, that we are in a position to give you an unprejudiced recom- 
mendation covering your particular needs. One of our 
district engineers would like to show you how we 
can solve your problem. No obligation whatever. 


Ask for this new bulletin 
scribes the design and advantages of Sea 
this revolutionary water softener. 
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FURNACES... 


—tercooling to satisfactorily burn 
full range of coals econom- 

ically available in your local- | 
for the next 25 


PULVERIZERS 


‘of sufficient capacity to 
= maintain design rating of 


steam units with hordest 
structure coals. 


STOKERS... 


with sufficient grate | 
to avoid exces- 

sive fuel bed 
atures. 


sufficient volume and watercooling so that : 
(furnace) exit-gas temperatures will not 
exceed ash-fusion temperatures on the oxi- 
dizing basis. Likewise the units have ample _ 
-pulverizer capacity, or stoker grate area, 
to insure adequate fuel flexibility. = 


a These modern postwar units rang 

ing in size from 10,000 to 1,000,00 > 

' Pounds: of steam per hour were de- | 
signed from the up for WIDE, 
FLEXIBILITY, 


_ designed to conform to the following basic Basic Maximum and Minimum Valves 
maximum and minimum fuel specificati Maximum Moisture 
Maximum Volatile 
analyses. Instead, they are tolerance _ 
ximum Sulphu 
| values, which provide factors of safety oS Minimum Grindability (Hardgrove) 
~ assure high capacity, troublefree, econom- Minimum Ash-Softening Temperature 
with a. gd range of coals 


FAIRMONT COAL BUREAU, Chanin Bidg., 122 E. 42nd St., New York 17, N.Y. 
Write for Reference Bulletin No. 10 for more complete information on these 600 installations. 
Your request will automatically put your name on the Bureau's mailing list. 


Name Position 


Company 


Street Address City. 
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Chase Brass & Copper Company, Euclid, Ohio 


SPECIALIZED KNOWLEDGE IN DIVERSIFIED FIELDS 


Since 1889, 
Stone & Webster En- 
gineering Corporation 
has been engaged in the 
solution of design, en- 
gineering and con- 
struction problems. 
This experience is 
available to companies 
looking toward the 
future. 


Proposed Child ive n’s Medical Center, Chesterfield Power Plant, Virginia Electric 
Boston, Mass. & Po wer Company 


Tennessee Valley Authority Ammonia Plant 


Erath Cycling Plant, Vermilion Parish, Louisiana 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER INC. 
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For a small, tough, hard-working turbine that will go 
anywhere and do all you expect of it... get a Coppus 
“Blue Ribbon” Steam Turbine. 


Coppus Steam Turbines come in six frame sizes from 
150 HP down to fractional—so you can match more 
closely your job requirements. Each smaller size is 
priced correspondingly less, so by selecting “horse- 
power” instead of “elephant power” you save on in- 
vestment and installation cost. 


Many well-known manufacturers install Coppus “ Blue 
Ribbon” Steam Turbines on original equipment. They 
know Coppus quality will protect the reputation of their 
own products. The Coppus Turbine is also being used 


Write for Bulletin 135-9. Coppus Engineering 
Corporation, 170 Park Avenue, Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER. Other Coppus 
“Blue Ribbon” Products in SWEET’S, CHEMICAL 
ENGINEERING CATALOG, REFINERY CATALOG. 
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THEY JEEPS 


BECAWUSE THEY’RE SMALL, BUT POWERFUL, AND GO ANYWHERE 


on many U.S. Destroyer Escorts, all Casablanca class 
aircraft carriers and 90% of all Landing Ship Docks. 


Like all Coppus “Blue Ribbon” products (blowers, 
ventilators, gas burners, etc.), the Coppus Steam Tur- 
bine is a precision-made product, with accuracy con- 
trolled by Johansson size blocks. Every turbine is 
dynamometer-tested before shipment. 


More than 85% of all orders since 1937 have been re- 


peat orders. 
HER 


— 
A “BLUE RIBBON” PRODUCT 
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RIC-WIL 


@ An exclusive, outstanding feature of Ric-wiL 
Pipe Units is the fact that they are not only pre- 
fabricated but are also completely insulated in the 
Ric-wiL plant and are shipped ready for imme- 
diate, single-handling installation, per plans 
and specifications. 


Ric-wiL Foilclad Units, with pipe and insulation 
coated with asphalt and wrapped with aluminum 
or copper foil, are supplied for overhead single- 
pipe lines. For underground lines or overhead 
multiple pipe systems, or wherever high strength 
conduit is required, Ric-wiL supplies units in which 
piping and insulation are housed in Helcor conduit. 
This helically corrugated galvanized iron conduit 
is full welded and pressure tight and covered with 
a heavy coating of asphalt and a wrapping of 
asphalt saturated asbestos for complete protection. 


Either type unit is furnished complete with expan- 


If you have overhead or underground 
piping problems, write for 
complete information. 


| 


FOR 


Underground or Overhead 


a 


Units are completely fabricated and insulated at the 
Ric-wil plant... 


and are shipped ready to install with single-handling 
upon arrival. 


OUTDOOR USE 


sion loops, fittings, etc., in the same design, ready 
for field installation in minimum time and at 
minimum cost. In multiple pipe units, pipes may 
be insulated from each other or from the exterior 
only, as in the type of unit used for transmission 
of oil and process liquids. No matter how 
complicated the requirements of an individual 
job, Ric-wiL is equipped to prefabricate and 
insulate in the factory, to meet individual plans 
and specifications. 


The insulated pipe headers shown above are 
typical examples. Designed for a system of piping 
actified and foul solutions, they required special 
insulating and cutting, mitering and welding 
of pipe with flanges and conduit. One 28 ft. unit 
comprises 3 tee branches, 1 Y branch, 2 reducers 
and 4 slip-on flanges welded to the pipe. Only 
work required at job-site was simple connection 
of header to adjacent equipment. 


NSULA’ TED PIPE CC CC Ss 
THE Ric-wiL COMPANY - CLEVELAND, OHIO 


CABLE ADDRESS: RICWIL, BENTLEY'S CODE 
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Every business, time and again, runs into production snags. When the problem 
is lubrication, we’re often called in to do the worrying. And eight times out 
of ten we come up with the right answer—fast. Because that’s our job day 
in, day out, year after year—putting petroleum to work efficiently. This 
backlog of experience, coupled with the world’s finest lubricants and fuels, 
is your best reason for calling Cities Service next time trouble calls on you. 


CITIES SERVICE STOPPED TROUBLE HERE! 


A screw products 
company in Cuya- 
hoga Falls, Ohio, 
called on Cities Serv- 
ice for advice on ma- 
chining a part of an 
intricate mechanism 
made of aluminum 
that required extreme 

accuracy and finish. Chillo Oil No. 22 

was recommended. Thereafter, the 

manufacturer reported the machined 

work was not only well within the re- 

quired tolerances, but the work had 

a mirror-like finish. Tool life was also 

phenomenally good. 


A brick and tile company in Iowa 
suffered numerous failures of the 
main drive-shaft bearings in their 


Hammer Mill Crush- 
ers. Cities Service en- 
gineers recommended 
Pacemaker Oil No. 2. 
The last report from 
the company said 
that since they stand- 
ardized on this lu- 
bricant, no bearing 
failures have occurred. 


“We use Solvent No. 26 
for cleaning surplus oil and 
grease out of electric clock 
movements and we find it 
unexcelled for this purpose” 
-..so writes the president 
of an Illinois watch repair- 
ing and rebuilding concern 
after continued use of this 


CITIES 


CITIES SERVICE OIL CO. 


New York — Chicago 


ARKANSAS FUEL OIL CO. 


Shreveport, La. 


SERVICE 
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remarkable new Cities Service metal clean- 
ing fluid. 


A bus company ex- 
ecutive in Cleveland, 
Ohio, recently said, 
“During the past four 
years, we used Cities 
Service Heavy Duty 
type oil with outstand- 
ing results—minimum 
wear, freedom from 
sludge and no engine 
failures—which has enabled us to give un- 
interrupted service to our customers.” 


| 
| 
| 
| 
| 
| 
| 
| 


Cities Service Oil Company 
Room 232, Sixty Wall Tower 
New York 5, N. Y. 


Gentlemen: I have a production problem 
that involves lubrication. I would like to 
discuss it with one of your lubrication 
engineers, without obligation, of course. 


NAME 


COMPANY 


ADDRESS 


city 
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— STOMERS 


PLATE FECOER RETURN CHUTE TO ELEVaTOR 


ENCLOSED STORAGE 
WITH SPIRAL FEED 


Here’s another typical Jeffrey installation 
with the advantages of handling large capa- 
cities in minimum space. For this and other 
coal and ash handling economies our Power 
Plant equipment Catalog No. 778 will come 
in handy. Send for your copy TODAY. 


eyor de 
from 


932-99 North Fourth St.. Columbus 14, 
Cattimere teftete 2 Clevetond 33 Merton 
Bieming som 2 Chicage 1 Seaver 2 Heweten 5 
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-.. traveled 1,448,864 miles 


The 18-inch, 5-ply Manhattan Transmission Belt 
pictured here was held in storage over 4 years, 
followed by 22 years of actual service. It oper- 
ated a line shaft in the machine shop of the Hunt- 
ington and Broad Top Mountain Railroad and 
Coal Company. This drive is nearly vertical 
which means that a higher than normal belt ten- 
sion had to be maintained to prevent slip. 


We quote directly from a letter from Mr. F. E. Steele, Superintendent: 


“It is my personal opinion that this is a remarkable service for a belt of this type when we 

take into consideration the fact that drive pulley was 14 inches in diameter. This within itself 

would throw considerable strain on a belt of this width and weight, also with a speed of 

approximately 2,383 feet per minute. During this period of operation we had no trouble what- 

soever and at all times the belt worked very satisfactorily.” 
A lacer accident finally ended its career, 

“Should this accident not have happened, the belt would still be in service and doing a good job.” 
This is one of many case histories to which Manhattan can point for proof of Workman- 
ship and Quality Materials . . . reasons why Manhattan has long been famous for its belts. 
Whatever the job, there’s a Manhattan Belt that will lower your costs, too. 


A SINGLE SOURCE for a COMPLETE BELTING LINE 


Manhattan offers a range of four driving tension sur- by the Condor-Weld method. All Manhattan endless 
faces on rubber transmission belts. Also Endless Cord, belts have the patented Extensible-Tip outer-ply 
Non-Spark, Oil-Proof and Acid-Proof constructions. splice which prolongs belt life considerably. Litera- 
Belts can be factory-made endless or field vulcanized ture on request. 


RAYBESTOS- INC. 


MANHATTAN RUBBER DIVISION _ PASSAIC, NEW JERSEY 
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AMSCO-NAGLE 


INDUSTRIAL PUMPS 


TOUGH JOBS DON’T FAZE AMSCO-NAGLE 


Pump-punishing removal of ashes poses a main- 
tenance problem — it’s simplified in this large 
midwestern power plant by installing an Amsco- 
Nagle, “8”, Type “T”, Ball Bearing Industrial 
Pump as shown above. Less maintenance re- 
quired because design and materials are pointed 
at maximum service under toughest operating 
conditions. Maintenance, when required, is re- 
duced to simplest form by accessibility of all 


parts. Write for bulletins. 


AMERICAN 


Brake Shoe 


REDUCTION NO. 1 
LESS MAINTENANCE 


Maximum service life assured with Amsco-Nagle Pumps 
because they’re designed to resist abrasion, and impact. 
Wide impeller clearances pass debris-laden liquids. Only 
casing, impeller, end plate contact material being pumped. 
Anti-friction bearings completely sealed off from water 
end. Manganese steel impellers and casings used for 
unequalled resistance to impact and abrasion. 


REDUCTION NO. 2 
EASIER MAINTENANCE 


Accessibility of all parts simplifies maintenance — reduces 
non-operating time to a minimum. End plate attaches 
with clamping ring or dogs, impeller screws on. Support- 
ing tubes on water end slip into sleeves on bearing 
housing. Stuffing box quickly reached from above or 


' below, between supporting tubes. 
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AMERICAN MANGANESE STEEL DIVISION 


CHICAGO HEIGHTS, ILL. 


Foundries at Chicago Heights, Ill, New Castle, Del, Denver, Colo, Oakland, Calif, Los Angeles, Calif. St. Louis, Mo. 
Offices in principal cities. In Canada: Joliette Steel Limited, Joliette, Que. 


1947 


| 
| 
“ 
228 


1947 


Closeup view of K & M 85% Magnesia Insulation, 
complete with Canvas Jacket, on portion of piping. 


Reg. U. S. Pat. Off. 
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Condenser room of jarge midwestern utility. As is customary in 


many plants, some of the lines have been painted to identify service. 


..-how the right 
INSULATION.. 


like 


Ka M “Featherweight” 85% Magnesia 


You're sure to lower your fuel consumption, increase efficiency when you 
specify K&M “Featherweight” 85% Magnesia Insulation. You have 
more than just our word for it... actual performance under a wide 
variety of service conditions has proved “Featherweight” to be the most 
efficient insulation of the moulded type, for temperatures up to 600°F. 


In “Featherweight,” you get the structural strength of asbestos fibre and 
the insulating perfection of magnesia...a light-weight, durable, fire- 
resistant combination that will give you optimum service over an indefinite 
period of time. 

K&M_ Distributors, located strategically throughout the country, are 
expert applicators of K&M insulation materials. Let them help you gain 
substantial savings in your plant. Write for full details. 

Natine made Asbestos... 
Keasbey & Mattison has made it serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY - AMBLER PENNSYLVANIA 
IN CANADA—ATLAS ASBESTOS CO., LTD. « MONTREAL, TORONTO, WINNIPEG and VANCOUVER 
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GIVES INSTANT OVERLOAD PROTECTION 


The “exclusive” Philadelphia Planetorque is a feature that 
can be incorporated into any Philadelphia MotoReduceR (as 
seen from the illustrations herewith). 

By direct mechanical actions of the overload, the motor 
current is automatically and instantly cut-off, as soon as a pre- 
determined load limit is reached. This action is quicker and 
more positive than electrical thermal relays. With ‘fuse pro- 
tection,” the fuses must be selected to carry the starting current 
of motors; therefore, protection during the running period is . 
not adequate. Incidentally, the Planetorque can be cut out ~ a ee 
during the starting period, by merely holding down the starting Phi l a d e i) hia 
button, and upon release of said button it becomes operative 
again during the running period. To restart the Planetorque Pp 
after it has cut-off from dangerous overload, merely remove 


LANE IORQUE 
the excessive load—a big time-and-money-saving feature. 
The Planetorque is ideal for Stoker drives, Crushers, Mix- Mo ik k 
ers, Rolls, Pulverizers and a “hundred and one” other machines. , TO EDUCE 


Write for Catalog MR-45. 


Philadelphia Gear manufactures Speed Reducers of the follow- 
ing types: Worm, Herringbone, Spiral-Bevel, Helical, Spur, and 
Horizontal and Vertical MotoReduceRs, etc. Also, Limitorque 
Motor Operated Valve Controls——and of course, any type, 
size or quantity of Industrial Gears. Literature regarding each 
Philadelphia Product sent upon request on your business 
letterhead. 


Sy 
WORKS INCORPORATED industrial Gears and Snead Reducers & 
ERIE AVE. AND G ST., PHILADELPHIA 34, PA. LimiTorque Valve Controls 
NEW YORK «+ PITTSBURGH + CHICAGO es ae IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTOMS 
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GENERAMEE CONTROLS 


0 we 


~ %& Accurate and positive in action. 
* Visual leveling indicator. 


* Complete selection of temperature 
ranges and switch combinations— 
Models to meet every requirement. 


* Fast reaction to liquid temperature 
change—Two-inch well provides large 
heat-exchange area for both direct and 
proximity contact with temperature- 
sensitive element. 


* Close temperature differential— 
Approximately 10° F. in most 
installation conditions. 


* Temperature setting easily changed— 
Just one external adjustment screw to turn. 


* Ample current capacity for use in 
all standing control systems— 
Up to 15 Amp. switch rating. 


* Mercury type switch—Dust-proof, 
tamper- -proof, impervious to corrosive 
atmospheric conditions and “pitting” 
characteristics. 


request Bulletin SDL-32R-2. 
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GE ER, 
WREVE C nw 
801 ALLEN AVENUE GLENDALE 1, CALIF. 
: 
«FACTORY BRANCHES: BIRMINGHAM (3) BOSTON (14) CHICAGO (5) « DALLAS (2) 
DENVER (10) DETROIT (8) CLEVELAND (15) HOUSTON (2) KANSAS CITY 
YORK (17) © PHILADELPHIA (40) © PITTSBURGH (22) SAN FRANCISCO (7) SEATTLE 
DISTRIBUTORS IN PRINCIPAL CITIES F 7 
= 6 or complete specifications 


coke” 


How would YOU 


insulate this 
breeching? 


Here’s the problem: 


A metal breeching carries 
gases of combustion at tem- 
peratures from 500° to 575° 
F. from boiler to econo- 


mizer. Which method of 
insulating the breeching 


will be most satisfactory? 


3” 85% Magnesia block 


applied directly to duct? 


3” 85% Magnesia block 


applied over air space? 


Here’s what the 
Armstrong engineer 


recommended 


The first method costs less than 
the second—but it isn’t best for 
this particular job. 

Direct application of insulation 
is entirely satisfactory on hot air 
ducts and other applications where 
more moderate temperatures are 
involved. But in the case of this 
breeching, temperatures as high 
as 575° F. often occurred. With 
insulations applied direct, deterio- 
ration of the metal as well as the 
Magnesia might result. 

The breeching can be protected 
by an air space between the metal 
and the insulation. Although the 
original job will cost slightly more, 
it will be less expensive than early 
replacement. 

The air space can be provided 


either by welding pencil rods to 
the stiffener flanges (as shown 
here) or by applying V-ribbed 
metal lath, with 1” ribs on 18” 
centers which keep it away from 
the duct. After the magnesia is 
applied, it is wired in place, cov- 
ered with hexagonal mesh wire 
and two coats of asbestos cement. 

Safety factors like this cost 
money, but they offer economy in 
the long run, and good engineers 
are careful to include them in all 
their calculations. In this case, the 
low-cost job might last. But the 
chance that rises in temperature 
would cause it to go bad is too 
great to take. The Armstrong en- 
gineer is trained to size up all pos- 
sibilities and recommend methods 
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which cut risks to the minimum. 

When you work with Arm- 
strong’s Contract Service, the in- 
sulation specification is written for 
your special requirements—it’s 
filled with exactly the materials 
your job calls for—and it’s in- 
stalled by skilled craftsmen. The 
entire Armstrong organization 
takes responsibility. 


FREE INSULATION CHART 


This chart lists types and thicknesses of 
insulation for temperatures from 30 
below zero to 2800° F. Write today to 
Armstrong Cork Co., 
Industrial Insulation 
Department, 7010 

Maple Ave., 

Lancaster, 


Pennsylvania. 


G’S INDUSTRIAL INSULATION 
Complete Contract Service 
4 For All Temperatures 
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(Left! Two (Left) phos- (Left) Lime 
vertical phate tank soda pro- 
pressure with motor portioners 
filters driven agi- and mixing 
replacing tator for tanks 
existing mixing 
; filters mental 
shown in phosphate 
COCHRANE CORPORATION - 3106 N. 17th Street - PHILADELPHIA 32, PA. 
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When you look into the AMEROID system 


you 


a completely successful boiler water treatment... a 


ll find it backed by all the factors necessary for 


national service organization of trained chemists 


and engineers; modern analytical laboratories; 


RESEARCH—Experimental boilers are 
just a part of the progressive research 
program to continue to provide Ameroid 
users with the best in boiler water treat- 
ment, This program also provides facili- 
ties for solving special problems that 
arise in the field. 


controlled manufacturing facilities; a progressive 
research program; and the “know how” that comes 
only from wide experience. An AMEROID 
representative will be happy to discuss boiler 


water conditioning with you at your convenience. 
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WILLIAM W FOUNDER 
NUGENT 1861-1938 


The Wm. W. Nugent & Co., Inc., takes this opportunity, 
on the occasion of its Fiftieth Anniversary, to express its appreciation 
for the confidence and loyalty toward Nugent products expressed 
by an ever increasing acceptance throughout industry. As in the past half- 
century, it is our continued aim to insure that Nugent products embody 
only highest quality design, materials and workmanship. 


President 


of OIL FILTERS... OILING AND FILTERING SYSTEMS 
TELESCOPIC OILERS. . . OILING DEVICES . . . SIGHT FEED VALVES 
FLOW INDICATORS . . . COMPRESSION UNION FITTINGS . . . OIL PUMPS 
OIL TANKS ... AND ALLIED EQUIPMENT 


Wm. W. Nugent & Co., Inc., Mfrs. 


40? North Hermitage Avenue 
CHICAGO 22, ILLINOIS 
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Superior performance at 
moderate cost. High speed 
capacity. Sizes1-3/16" to 4”. 
DODGE-TIMKEN DOUBLE INTER-LOCK PILLOW BLOCKS 
| 
For general service. Normal 
| radial, thrust and shock 
loads. 1-7/16" to 4-15/16". 
DODGE-TIMKEN TYPE ‘“C’ PILLOW BLOCKS 
| 
Triple sealed against fine 
abrasive dust. Shaft sizes 
are 1-3/16" to 4-15/16”. 
r DODGE-TIMKEN SPECIAL DUTY BALL AND SOCKET PILLOW BLOCKS 
Rugged, heavy duty, high 
speeds. Made in shaft sizes 
from 1-7/16" to 8”. 
For 
ioned Quallly 
On anti-friction bearings, these two names are assurance of dependability and 
performance which enable you to cut costs and increase production. Dodge mounts, 
seals and houses the precision bearing assemblies and delivers them fully assem- 
bled, adjusted and lubricated— ready to lock on the shaft. Parts required for mount- 
ing these bearings are manufactured complete in the Dodge factory—from foundry 
through many precision operations on the latest machine tool equipment. The bear- 
ings pictured are from the famous Dodge 30,000 hour line, covering a broad range 
of industrial bearing requirements, promptly available from distributors’ stocks. 
DODGE MANUFACTURING CORPORATION « MISHAWAKA, INDIANA 
CALL THE 
TRANSMISSIONEER 
your local Dodge distributor, 
for news of latest develop- 
ments in power transmission 
equipment. Look for his name 
an in your classified telephone 
book under ‘Power Trans- 
Mt Copyright, 1947, Dodge Mfg. Corp. 
FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
ETCHING COMPANY OF AMERICA, 1520 MONTANA STREET, CHICAGO 14, ILLINOIS 
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Durable, 
Double Suction Pumps 


@ Where you need ee 
water pumping 


™ service in any ca- 
 pacities from 10 to 
10,000 U.S. Gal- 
© lons Per Minute, 
= be sure to get the 
facts on “Buffalo” Double Suction Single Stage Centrifugal Pumps! 


You'll find the “Buffalo” Double Suction Impeller your assurance of 
perfect hydraulic balance and peak efficiency. 


You'll find the horizontally divided casing allows quick impeller inspec- 


a tion without disturbing piping. 
J a You'll find them designed for direct motor, turbine or gasoline engine . 
vail drive — pulley drive — clockwise or counter-clockwise rotation, as desired. . 
nts, 
= You'll find “Buffalo” Double Suction Pumps giving long, satisfactory ae 
dy service at low cost in every branch of industry. | 
ear- 
a Write now for your copy of Bulletin 955-L, which gives all engineering 
NA data. 


BUFFALO PUMPS, INC. 


488 BROADWAY BUFFALO, N. Y. 
Canada Pumps Ltd., Kitchener, Ont. 


BECAUSE IT’S 


HAYS AUTOMATIC | 
COMBUSTION CONTROL | 


Just as more and more industrial equipment 
items are being electrically driven—stokers, 
pulverizers, fans, blowers and the like—so 
is it practical good sense to operate an auto- 
matic combustion control system electri- 
cally. Thus are utilized the advantages of 
simplicity, speed and dependability inherent 
in this fool-proof modern method. 


Hays Centralized Control is wholly elec- 
trical—with enclosed mercury switches for 
the sensitive contacts; no moisture, no dust, 


no other foreign material to cause sticking, 
chattering and excessive wear. Installation 
is easy, maintenance is simplified. Adjust- 
ments are made direct—not dependent on 
air pressures, oil pressures and numerous 
valve mechanisms characteristic of non- 
electrical designs. 


For full details concerning this Method of 
Tomorrow, send for Bulletin 46-605—con- 


tains schematic drawings of 14 typical in- 
stallations. Write for it. 


THE HAYS CORPORATION MICHIGAN CITY, INDIANA 
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A vital consideration 


in turbine oil 
selection 


lasts 


OW long will it prevent formation of harmful 

sludge? How long will it maintain a low, safe neu- 

tralization number? These are important questions in 
turbine oil selection. 

When you select Gulfcrest Oil WCR, you get an oil 
that lasts indefinitely! The important reason: After con- 
ventional refining, Gulfcrest Oil is superrefined by the 
Alchlor Process. 

More than 15 per cent of the oil is discarded by the 
Alchlor Process—this 15 per cent contains the hydro- 
carbons most likely to oxidize and form sludge, emulsi- 
fiers, and harmful acids. 

That’s why Gulfcrest is incomparably pure—why it 
gives outstanding performance, and lasts indefinitely. 
Send the coupon at right for booklet which gives you the 
complete facts on this superior turbine oil. 
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HOW LONG 
WILL IT LAST? 


"This 40,000 kw. turbine has 
been operating since Septem- | 
_ ber 1938 with Gulfcrest Oil. | 
_ After 9 years’ service, the neu- ; » 
tralization number is .062 and 4 
centrifuging at 6-month in- 
tervals is necessary only for 
water and fly-ash removal. 


LUBRICATION 


Gulf Oil Corporation - Gulf Refining Company 


Division Sales Offices: 
Boston + New York + Philadelphia + Pittsburgh * Atlanta 
New Orleans * Houston + Louisville + Toledo 


| Gulf Oil Corporation + Gulf Refining amend P 
| 3800 Gulf Building, Pittsburgh 30, 

Please send me, without por lane a copy of your booklet ““Gulfcrest 
| Oil for Steam Turbine Lubrication.” 


= 
= 
= 
INDUSTRIAL 
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COAL HANDLING FOR CENTRAL STATIONS AND INDUSTRIAL BOILER PLANTS 
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WEIGH 


from '/2 ton capacity up 


B* RTLETT-SNOW Weigh Larries eliminate segregation. 
They produce an even dispersion of lumps and fines in the 
stoker hopper, resulting in ideal draft and burning conditions, 
—and cost less than fixed chutes each fitted with cut-off gates, 
scales, etc. when four or more stokers are being served from an 
overhead suspension bunker. Weigh Larries permit the use of 
a cylindrical coal bunker located at the end of the building, 
simplifying building construction, assuring ample light and 
ventilation, and easy access to the boilers for maintenance and 
repairs. Furnished in hand propelled and motor-driven, floor or 


cage operated types. Send for Bulletin No. 83. It gives full details. 


THE C.0. BARTLETT & SNOW co. 


6205 Harvard Avenue, Cleveland 5, Ohio 


Engineering and Sales Representatives in the Principal Cities 
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as simple as 


Wit 


han f Jet Compressor... 
Circulation of steam for better heating... 
Boosting of low pressure steam... 
And mixing of gases in desired proportion... 
Become as simple as ABC. 


lhe Jet Compressor... 


Utilizes a jet of high pressure gas... 
To entrain a low pressure gas... 
Mix the two... 

And discharge them... 

At an intermediate pressure. 


[he § Jet Compressor is of simple construction. . 


With no rapidly revolving parts... 
To get out of order... 

Adjust or repair. 

It reduces wear to a minimum... 
Requires little maintenance. . . 
Operates economically... 

With maximum efficiency. 


It contains detailed information. 


SCHUTTE and KOERTING Company 


Schutte and Koerting 


Ae! 


CLAMUUG 


1150 THOMPSON ST., PHILADELPHIA 22, PA. 


JET APPARATUS © CONDENSERS AND VACUUM PUMPS + HEAT TRANSFER EQUIPMENT 
VALVES © ROTAMETERS AND FLOW INDICATORS + GEAR PUMPS © STRAINERS 
OiL BURNING EQUIPMENT © SPRAY NOZZLES AND ATOMIZERS © RADIAFIN TUBES 


Vo 
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Want improve 


boiler blow-down 


Taylor Automatic Blow-down Control System 


EXHAUST STEAM 


— 


FLASH 
TANK 


STEAM 
TRAP 


ERE’S one good way —an automatic control sys- 

tem that completely does away with continuous 
blow-down on your boilers! No more costly valve 
replacement or plugged blow-down lines! Diagram 
shows how a Taylor Flex-O-Timer operates a dia- 
phragm valve on the blow-down line. Where several 
boilers are involved, the Flex-O-Timer can be fitted 
to operate more than one blow-down valve. 


There’s absolutely no throttling action of the valve. 
The Flex-O-Timer automatically opens it fully then 
shuts it tight at time intervals set by your Chief Engi- 
neer or operator according to concentration and alka- 
linity of the water. This adds up to five valuable ways 
Taylor Automatic Blow-down Control can help you: 


1. Saves steam. 

2. Minimizes valve seat replacement. 

3. Eliminates waste of boiler feed water. 

4. Holds water concentration at correct value. 
§. Maintains alkalinity at the desired point. 
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Write for Bulletin 98149 today! It gives full details 
on this and other accurate, dependable Taylor control 
systems for power plants. Taylor Instrument Com- 
panies, Rochester, N. Y., and Toronto, Ontario. 


Instruments for indicating, recording and controlling 
temperature, pressure, humidity, flow and liquid level. 


| 


MEAN 


ACCURACY FIRST 


IN HOME AND INDUSTRY 


POWER @ October 1947 


TAYLOR 
FLEX-O-TIMER 
} 
pe 


ALL COPPER 
COILS 
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1. How do ©°''S measure up? No screwed or 
expanded joints. No gaskets or bolts. Modine’s con- 
trolled brazing process eliminates weak spots, pro- 
vides one-piece integrated construction that means 
greater strength, longer life, better performance. 


2. What about s¥SP&"S5!'9N? Modine users re- 
port installation savings up to $10 per unit. Patented 
center supply and return connections mean unit can 
be suspended directly from supply line with complete 
safety. No expensive supports. No extra labor costs. 


3. Is power up to par? A motor must meet 
rigid performance requirements before it can team 
up with a Modine unit heater. Only heavy-duty, to- 
tally enclosed, nationally known makes are chosen. 
Rubber mounted, noised-proofed for hush-hush service. 


4. Why not get the °"Swe'r? See how Modine 
Unit Heaters can meet your space-heating needs! Send 
coupon today for free Modine catalog jam-packed with 
diagrams, pictures, specifications, installation ideas, etc. 
Get this valuable addition to your technical library! 


MEASURE the Job and Meet the Need! 


When you buy Modine, you buy an extra dash 


of beauty — a host of features that make it 


the 


quality unit heater. Choose from three types 
with 47 basic capacities: 1) Horizontal Deliv- 
ery Type for general applications. 2) Vertical 
Delivery Type for overhead use. 3) Power 


Aly MED ook for Modine’s representative in 


Throw Type for special high velocities. 


the 


“Where-to-Buy-it’’ section of your phone ~ 


book, or send in coupon at right. 
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Adjustable to any Length 
Adaptable to any Drive 


KNOWN AS VEELINK OUTSIDE THE UNITED STATES 
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HATEVER length V-belt you 

may require, it’s always on 
hand when you use Veelos, the 
link V-belt on reels. From just four 
reels you can replace up to 316 
standard sizes. Need less? Any 
length belt can be uncoupled from 
a single reel, quickly coupled end- 
less on the drive. 

Veelos on reels banishes costly 
belt inventories. Stocking matched 
sets for each drive is eliminated. 
You profitably use every bit you 


buy. There is no belt waste. Time- 
consuming paper work is greatly 
reduced. Reels of Veelos hold 100 
feet...save stockroom space. 
Veelos is available in all standard 
widths, fits all standard grooves. 

Sales engineers are located in 
all principal cities; over 300 dis- 
tributors throughout the country. 


MANHEIM MANUFACTURING 


& BELTING COMPANY 
MANHEIM, PENNSYLVANIA 


New Veelos Catalog shows you how to get the 
right length V-belt right off the reel. You'll see it uncoupled, 
made endless, installed (pages 8 and 9). All 14 Veelos advan- 
tages ore described in detail. Complete engineering data is 


provided. Also, a dozen pages—packed with photographs— 
show Veelos at work in a wide variety of industries. Your free 


copy sent on request. 
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150 HP Cyclotherm 
Steam Generator 


EFFICIENCY that solves fuel shortage problems 


Cyclotherm patents control a combustion 
principle that burns atomized fuel completely 
in a rapidly revolving cyclonic flame in the 
first pass of a two pass boiler. This highly 
radiant cyclone of flame advances slowly 
through the length of the furnace tube so that 
the heat is radiated intensely and uniformly. 

Cyclotherm will burn any gaseous or liquid 
fuel and release the maximum amount of heat 
for efficient and economical steam generation. 
By converting fuel into the maximum amoun' 
of steam, a Cyclotherm solves all but the most 
stringent fuel shortages. 

Cyclotherm Steam Generators of 80 to 
300 HP are equipped with an automatic modu- 
lating steam pressure control system which 
regulates the volume of the flame in response 
to steam demand. Firing rates are modulated 
from 30% to 100% of rated capacity. Units 


POWER 


PROCESSING 


of 10 to 60 TIP utilize the “‘on-and-off” method 
of operation which is immediately responsive 
to thermostat or pressure control and is more 
economical on small boilers. Both methods of 
firing are guaranteed 80% efficient. 

Cyclotherm boilers are manufactured to 
burn oil, gas (natural or manufactured) or in 
combination in sizes from 10 to 300 HP with 
operating pressures from 15 to 200 psi. They 
have a steam output range from 345 lbs. per 
hour (from feed water at 212°F) to 10,390 Ibs. 
per hour. For greater steam requirements, a 
battery of two or more Cyclotherms is recom- 
mended. 

Today Cyclotherm can assure you prompt 
factory delivery. 

For further information on saving 
more fuel, write for our specially prepared 


booklet 402Z 


HEATING 


STEAM GENERATORS 


CYCLOTHERM CORPORATION, 90 BROAD STREET, NEW YORK 4, N. Y. 
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BURN GAS BURN OIL — BURN EITHER 


in Steam Generators Expressly Adapted to the Fuel in your Area 


Installation shows two models of 200 HP. Cleaver-Brooks Steam 
Generators. Foreground model — gas-fired; model shown in rear 
equipped with a combination burner to burn either gas or oil. 


Get Guaranteed 80% Efficiency 
with either Fuel with a 
Cleaver-Brooks Steam Generator 


a a steam generator equipped to burn the 
available fuel in your area—either oil or gas. Cleaver- 
Brooks offers all three: (1) Ojil-fired models, (2) gas- 
fired models, and (3) models equipped with a combination 
burner which permits alternate use of gas or oil, provid- 
ing for a quick change-over from one fuel to the other. 
Equally important—you get Cleaver-Brooks’ guarantee 
of at least 80% efficiency from full load down to 30% 
of rating—with either gas or oil as fuel. 


And that’s not all—more advantages are gained using 
a Cleaver-Brooks “packaged” steam generator. They 
give you clean, smokeless operation—eliminate fuel-ash 


Close-up of com- 

bination burner for 

2 gas or oil. Oil 

ill burner shown in 

: stand-by position for 
quick change-over, 


handling—require no high or costly stacks—no special 
foundations—fit under low headroom—flexible operation 
to meet fluctuating loads. Fully meet all codes. 


Investigate Cleaver-Brooks Steam Generators—there’s 
a size to fit your needs—15 to 200 p.s.i., 15 to 500 HP. 


CLEAVER-BROOKS COMPANY 


WRITE on your business letterhead 


for free Steam Cost-Calculator —a 
ready-reference slide rule showing 
comparative steam cost when using 
ee oil, gas or coal as fuel, 


“Lae age STEAM GENERATORS 


HAVE SERVED INDUSTRY FOR MORE YEARS 
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HOW TO KNOCK TOUGH PROBLEMS FOR A LOOP 


Another top performance by a BWH product 


When heavy, highly abrasive magnetite 
ore had to be whisked from hopper to 
hopper for refining, a leading foundry 
found BWH Bull Dog Ore Handling 
Hose the answer to a lot of tough 
problems. 

This hose, while highly flexible, is also 
amazingly durable. Multiple plies of 
heavy duck are wound over a tough one- 
inch-thick rubber lining. Beneath the two 
outer plies is a high tensile spiral wire 
embedded in high-quality rubber. 


Spaced to give the hose maximum flex- 
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ibility, this wire also adds strength and 
prevents kinking. 


Finally, a high-grade, age-resistant 
rugged rubber cover encloses both tube 
and carcass. Fittings are of the outside 
sleeve type, which means no metal has a 
chance to come in contact with the abra- 
sive ore, and service of the hose is there- 
fore greatly prolonged. 

With this BWH Ore Handling Hose 
on the job, ore and waste sand were ef- 


ficiently separated in a low-cost, trouble- 
free operation. 


Bull Dog Ore Handling Hose is just 
one of the many quality products manu- 
factured by BWH. Whenever you require 
this or other types of industrial rubber 
goods, look to BWH for dependable rug- 
gedness .. . and to BWH distributors for 
dependable service. 


HAVE YOU A PROBLEM WHERE STAMINA COUNTS? 


Bring us your toughest problems. . . 
we're specialists in solving them. Consult 
your nearest BWH distributor, or write 
direct. 


Ay 
bert 
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“For commercial or industrial installation, 
I recommend Todd Burners” 


...for minimum fuel consumption, 
TODD BURNERS 


kone costs of operating mechanical equipment 

are being examined today with the strictest 
possible scrutiny, for they offer the most fruitful 
opportunity for reducing overall operating ex- 
pense in both commercial buildings and factories. 
In the field of heat and power, Todd Oil Burners 
provide real possibilities of pulling down both 


STION EQUIPME 
SHIPYARDS CORP 


81-16 45th Avenue, 


ROO KEN, 
’ ROCHESTER, HOBO 
c PRINGFIELD, MASS., 
CHARL S.C. 
GRAND RAPIDS, 


SAN FRANCISCO, SEA 


NT DIVISION 
ORATION 


Elmhurst, Queens, 


NEWARK, PHI 
BALTIMORE, W 
MOBILE, NEW ORLEANS, 
NTO, BARRANQUILLA, 


day by day charges, and long range maintenance 
expense, wherever obsolete oil burning equip- 
ment is used. In many such cases fuel consump- 
tion, for instance, has been cut as much, or more, 
than 10%. While for a new building, Todd 
Burners offer the opportunity to start operations 
with top efficiency. 


Consult Todd engineers on your heat and power 
requirements! 


N. Y. 


AGO, 
LADELPHIA, CHIC 

ASHINGTON, DETROIT, 
Los ANGELES, 


BUENOS AIRES, LONDON 
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for Selecting 
KENNEDY 


type 
cked under 


PLUG.Type DISC 


: ave of 4 enewable Seat 


and seat loy for discs 


are stand 

alloys for 
Conditions ar, avail 

able, 


In addition to these Z 
bronze globe and angle “me Z BUY FROM YOUR LOCAL DISTRIBUTOR 


valves, the extensive 

Kennedy line also in- 

cludes bronze gate and 

check valves, iron body ; = 
gate, globe, angle and "1 
check valves, malleable 


iron and bronze screwed 


fittings, and cast iron | a 

flanged fittings and ih emma Valves - pipe fittings - fire hydrants 
flanges. Write for Cata- 

log 63, describing all A aling THE KENNEDY VALVE MFG. CO., ELMIRA, N. Y: 
Kennedy products. Offices and Warehouses in Principal Cities Kyv-169 
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EXIDE BATTERIES... tor 


dependable Diesel cranking power 


In all climates, at all seasons, in all 
kinds of weather... thousands of Exide 
Batteries are proving that their extra 
power and ruggedness are equal to any 
Diesel cranking job. They are proving 
it on trucks, buses and off-the-highway 
equipment...on ships and railroad 
locomotives ...in power plants and 
many other applications. They are 


BATTERIES 


proving that for dependability, long 
life and ease of maintenance, you can 
always count on Exide Diesel Cranking 
Batteries. 


Write today for a FREE copy of the 
Exide Catalog on Heavy-Duty Batteries. 
It gives you catalog data and informa- 
tion on how to get the most from your 
Diesel Cranking Batteries. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 « Exide Batteries of Canada, Limited, Toronto 
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wrote the 


specifications for 


You asked for all of these features when you de- 
manded high efficiency, simplicity and dependability 
in a “packaged unit steam generator’. You insisted 
that it be capable of fully automatic operation firing 
all grades of fuel oil including Bunker C. You 
specified maximum ease of operation, minimum 
maintenance, smooth and quiet performance, and 
assurance that the rated output be easily obtained 
at 80% or more guaranteed thermal efficiency. 


Superior Steam Generators bring them all to you 
in one compact, functionally-designed unit available 
in 17 sizes, ranging from 20 to 500 b.h.p., generating 
from 700 to 17,000 lbs. of steam per hour, at pres- 
sures up to 200 p.s.i. This is the steam generator 
which you, America’s power engineers, told us 
you needed. Superior Steam Generators have all 
the attributes you have asked for in a “packaged 
unit’’. Write for fully illustrated Catalog 101 today. 


‘Superior Lombustion industries, inc. 
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when you insulate with B-H No. I Cement 


Looking for ways to cut production costs? Then put B-H |vo. 1 
Cement to work on valves and other irregular surfaces where 
BTU’s are going to waste. 

It goes on in a jiffy—simply add water. mix and apply. Sticks 
instantly on metal or brick—even cn under-surfaces. 

It stays on—doesn’t crack or peel. Rust inhibitor prohibits pit- 
ling or corroding of metal surfaces. 


It insulates up to 1800° F—because the base is black Rockwool. 
Just 3 inches of B-II No. 1 cement, for example, reduces 800° 
surface heat to 15C° F. 


It's convenient—no loss, breakage or waste. Packed in 50 pound 
bags ready for instant use. Reclaimable up to 1200° F. The coupon 
brings descriptive literature and a working sample. 


8 Baldwin-Hill Company s OTHER B-H INSULATION MATERIALS 


i 514 Breunig Avenue = Ay —— B-H Mono-Block—an ecasy-to-apply, one-block insulation ———= 
Trenton 2, N. J. for temperatures up to 1700° F. B-H Blankets—for wrap- 


i Send free sample of No. | Cement and data 


aldwin-Hill 
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Designers and Manufacturers of Forged Steel Fittings, Valves, Wire Rope Shears, Hand Pumps, Jacks, Pipe Benders and Hydraulic Equipment 
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D on’t delay investigating the 
current prices and quality of W-S 
Forged Stainless Steel Pipe Fittings. 


You can easily convince yourself as to the 
favorable cost comparison of W-S fittings 

in forged stainless steels with other types of 
stainless fittings; and at the same time 

you will discover their many service 
advantages in both low and high pressure- 
temperature installations. Your inquiry 
involves no obligation, of course. 


The W-S forged stainless steel line is 
complete in both screw-end and socket 
welding types. Both these classifications can 
be furnished in AISI types 304, 347, 

and 316, for use with schedules 

40, 80, 160 and double extra-heavy pipe. 


Write on your letterhead today 
for complete information contained 
in free 44-page Bulletin A-3. 


WATSON-STILLMAN CO. 


Roselle, New Jersey 


Sold through Leading Industrial Distributors 
3395 
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THE COTTRELL PROCESS OF 
ELECTRICAL PRECIPITATION | 


on GAS CLEANING, smoke abatement and removal of dust, 
fume, tar and other suspended matter from gas, there has been 
one universally accepted process for more than thirty years. In an- 
swer to your special problem, a Cottrell installation incorporating 
this rich experience in research, development and worldwide oper- 


ation means the complete fulfillment of your requirements. 


RESEARCH CORPORATION 


NEW YORK 17. 405 LEXINGTON AVENUE 
CHICAGO 3: 122 $0. MICHIGAN AVENUE 
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Prize Package of Power! 


MESTEAM 
GENERATOR 


Manufactured under License in Canada 
by VOLCANO, Ltd., Montreal 


The AMESTEAM Generator is a prize package of power in 
every sense of the word. 

It provides low-cost steam, year after year, with minimum 
manpower and maximum efficiency. It can be easily and 
quickly installed, all parts are readily accessible for quick 
repair when necessary, and it is easy to operate because of 
its automatic features. 

Designed for any power or process load, and manufac- 
tured with the skill that only 100 years of experience can 
develop, the AMESTEAM Generator will live up to all your 
expectations. 

Regularly furnished in sizes from 10 to 300 horsepower 
for any of the commercial grades of fuel oil or gas, or com- 
binations of oil and gas. 

Write, wire or phone today for full details. 


A complete Return to the Boiler System including Feed 
Water Pump and Condensate Tank with their accessories, 


is part of the standard equipment with every AMESTEAM 
GENERATOR. 


AMES 


sox Bo OSWEGO, NEW YORK 
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Where special qualities are essential for safe, enduring industrial lubrication, Sinclair Research develops 


additives that will “further improve the best”. 

Pictured above is one apparatus used by Sinclair 
Research to determine the rust-inhibiting efficiency 
of oils manufactured for turbine use. Chemical 
additives are studied to provide such protection 
against rust. Obviously, the treated oil sample used 
on the metal rod in the technician’s left hand has 
high rust-inhibiting efficiency and prevented the 
deposit shown on the other rod. 

All Sinclair Research and Refinery Control is 
similarly thorough. It all adds up .. . to assure you 
of lubricant qualities essential to efficient and eco- 
nomical industrial maintenance in all applications. 


Sinclair Power Plant Lubricants 
FOR MINIMUM FRICTION—MAXIMUM POWER 
For Turbines: 
SINTURLITE OILS 
For Steam Cylinders: 
SINCLAIR STEAM CYLINDER 
AND VALVE OILS 
For Compressors: 
RUBILENE OILS 
For Ball and Roller Bearings: 


BEARING GREASE AF 


SINCLAIR REFINING COMPANY «+ 630 FIFTH AVENUE, NEW YORK 20, N.Y. 


1 CRUDES * EXPERT RESEARCH 


ond MAN 


UFACTURING CONTROL = OUTSTANDING PERFORMANCE 
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A spreader stoker with an 
OVERTHROW ROTOR that assures 
dependable and uniform fuel 
distribution. Fuel is burned partially 
in suspension and partially on the 
grates with a comparatively thin, 
but level fuel bed. Burning 
characteristics are such that 
RotoStoker equipped boilers can 
go either from a banked condition 
to full load—or from full load to 
standby in a few minutes. Banking 

losses are negligible, as only 
a small amount of coal is 
carried on the grates at any 


time. 


Write for Bulletin. 


GENERAL MOTORS BUILDING, DETROIT 2, MICHIGAN 
District Offices in Principal Cities Works at Monroe, Michigan 
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ERE is a series of dependable 
copper and stainless steel expansion joints to 
solve problems of expansion, vibration, and 
misalignment in pipe lines... to do a real pro- 
fessional job in your plant. 

CMH-engineered curvature of corrugations pro- 
vides maximum flexibility and resistance to 
metal fatigue. Control rings on CMH Controlled- 
Flexing Joints are corrugation-mated to assure 
perfect control under all operating conditions. 
Chicago Metal Hose pioneered in the manufac- 
ture of stainless steel bellows and CMH Expan- 
sion Joints design is an outgrowth of this wide 
experience and acknowledged leadership in the 
science of FLEXONICS*. This experience is 
your assurance of the best guidance in the selec- 
tion and installation of your expansion joints. 

CMH Expansion Joints are available in sizes 
from 4" to 24” inside diameters; in single and 
multiple corrugation types; Free-Flexing and 
Controlled-Flexing; with or without monel or 
stainless steel inner liners; for pressures up to 
300 p.s.i. and temperatures to 900° F. 

Bulletin EJ-47 illustrates CMH Expansion 
Joints and gives you the technical data necessa 
to choose the right CMH Joints for your parti- 
cular needs. Write for your copy today. 


*the science of FLEXONICS . . ."’the controlled bending 
of thin metals for use under varying conditions of temper- 
ature, pressure, vibration and corrosion’... is exemplified 
in the basic products of Chicago Metal Hose Corporation. 


“FLEXON” identifies CMH proaucts, which have 
verted industry for more than 45 years. 


2 


C 


TAL HOSE Conponation 


Expansion Joint Division 
* Plants: Maywood and Elgin, Illinois 


| 
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FREE- FLEXING 
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COPPER AND STAINLESS STEEL 
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ICKES PACKAGE CROWN TYPE-A BOILERS typify the combined 

engineering knowledge and expert workmanship that for nearly a 
century have distinguished all Wickes products. Patterned after our line of 
large Crown Type-A Boilers, the Package Unit is engineered for pressures up 
to 500 p.s.i. and for capacities of 20 to 250 nominal horsepower. Compact, 
efficient, they are produced as a steel-cased package unit and are shipped 
ready for operation with a minimum of installation problems. Send us your 
boiler requirements and our engineers will be glad to determine how Wickes 
Crown Type-A or other Wickes boilers can increase power efficiency in your 


plant. 


SALES OFFICES: Atlanta * Boston * Charlotte, N. C. * Chicago * Denver * Detroit * Fort 
Worth, Texas * Indianapolis * Jacksonville * Los Angeles * Milwaukee * New York City 
* Peoria, Ill. © Pittsburgh * Saginaw * San Francisco * San Jose, Calif. © Seattle * St. Louis © 
Tulsa, Okla. * Mexico City. 


THE WICKES BOILER 


SAGINAW, MICHIGAN, U.S.A. e RECOGNIZED QUALITY SINCE 1854 
POWER © October 1947 
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G-R 


TWIN 
G-FIN 
SECTION 


OIL INLET 


OlL OUTLET 


= 
DRAIN 


GR-183 


The Twin G-Fin Section is the simplest form of heat 
exchanger; namely, a pipe within a pipe. The inner 
pipe is the G-Fin element, the outer pipe serves as 
the shell, and the complete unit is in the form of a 
patented and exclusive “hair-pin” design. 


This unit is further distinguished by the longitudinal 
fins of the G-Fin elements which provide an extension 
of the exterior heat transfer surface of the element. 
These fins compensate for the lower heat conductivity 
of the oil to be heated as compared to the higher 
heat conductivity of the steam used as the heating 
medium, thereby making the unit more efficient, com- 
pact, and economical than a conventional bare-tube 
heater for the same service. 


... the FUEL OIL HEATER 
that permits FLEXIBILITY 
for fractional loads 


Here is a sectional fuel oil heater that will enable you 
to better maintain constant oil temperatures, no matter 
what the load. 


For example, the installation illustrated above consists 
of a bank of four units, arranged so that any two, three 
or four units can operate in series or parallel. 


At full load, any three units can be operated, with one 
unit as a spare. Cutting out one or two units from the line 
controls the heating effect for two-thirds or one-third load 
conditions . . . a flexibility which is not obtainable with 
other types of heaters. Also, at any load, the section or 
sections which are not used may be inspected or cleaned 
without shutting down the entire fuel oil heater installation. 

This unequalled flexibility is but one of many distinctive 
features of the G-R Twin G-Fin Section Fuel Oil Heaters 
that provide maximum simplicity, ease of installation and 
dependable operation. Write for Form 714 describing 
these units in detail. 


THE GRISCOM-RUSSELL CO. 


285 Madison Avenue, New York 17, N. Y. 


Heat 
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6 MILLION TONS! 
20 YEARS! 


STILL GOING STRONG! 


We 


Since 1926 this S-A Conveyor system, on the Pine Ridge Coal 
Co., Detroit waterfront dock, has unloaded, stored, screened 
and delivered coal... with practically no repairs. It’s still good 
for millions more tons. 


For Similar Service and Economy...Get S-A Conveyors 


This S-A Conveyor system is not an exception. Exposed 
to dust and every kind of weather it has handled an 
average of 300,000 tons of coal each year. 

When loaded boats dock, the coal must be unloaded 
fast— 1500 tons per hour—to return for new pay loads 
without wasting time of expensive equipment. 

The idlers or carriers on which the Pine Ridge Con- 
veyor belts travel are Sacons. Live shafts turn with 
rollers in ball bearings to save bearing travel, and start- 


STEPHEN 


S RIDGEWAY AVENUE, AURORA, ILLINOIS 
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ing and running power. The bearings are enclosed in 
self-aligning housings, with dust and weather tight 
labyrinth grease seals. They are built to take punish. 
ment...in this case, millions of tons... with practically 
no repairs or replacements. 


Get the Best...Get S-A 
For valuable assistance on selecting the right type of 
bulk material handling equipment, talk to an S-A en- 
gineer, or write us today. 


LOS ANGELES, CALIF. © BELLEVILLE, ONT. 
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Mount this gearmotor in 
any position—Timken bearings 
keep gears meshing properly 


O matter in what position 

this Master Gearmotor is 
mounted, gears mesh smoothly. 
One big reason: Timken tapered 
roller bearings in the gear 
mechanism. 


The tapered construction of 
Timken bearings lets them take 
any combination of radial and 
thrust loads. So whatever loads 
are imposed on the bearings due 


to the position of the motor, 
shafts and gears are held in rigid 
alignment, smooth frictionless ro- 
tation is assured. Power losses 
in Master Gearmotors have been 
held to an absolute minimum— 
an achievement which would be 
impossible were the bearings not 
practically frictionless. 


Timken bearings are made of 
the finest steel ever developed for 


DESIGN LEADERSHIP 


The first Timken tapered roller 
‘ roduced about 1898. 
Since then the one-piece multiple 
pestonanee cage, wide area contact 
tween roll ends and ribs, and 


bearing was 


anti-friction bearings —Timken 
fine alloy steel. They’re manv- 
factured to incredible precision, 
finished to amazing smoothness. 
Timken bearings normally out- 
wear the machine itself. Be sure 
they’re in the machines you buy 
or build. The Timken Roller 
Bearing Company, Canton 6,Ohio. 


This symbol on a product means 
its bearings are the best. 


TIMKEN <= BEARING 
EQUIPPED 


MASTER ELECTRIC 


“ses Timken bea 


rings 
Successfully for 19 


jears 


TIMKEN 


TAPERED 
ROLLER BEARINGS 


every other important tapered 
roller bearing improvement have 
been introduced by The Timken 
Roller Bearing Company. 


The Timken Roller Bearing 
Company is the only 
manufacturer in the country whic 

makes its own steel, and leads 
in: 1. advanced design; 2. preci- 
sion manufacture; 3. rigid quality 
control; 4. special analysis steels. 


NOT JUST A BALL “> NOT JUST A ROLLER “—> THE TIMKEN TAPERED ROLLER "> BEARING TAKES RADIAL é AND THRUST ~)~ LOADS OR ANY COMBINATION ~ 
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1,000 X-Rays a 
day to avoid one 
possible flaw... 


An expert welder may make 1,000 perfect 
passes before one minute flaw shows up. 
Kellogg doesn’t risk even that one chance in 
a thousand! 


To begin with, every welder in the Kellogg 
shops must qualify for X-ray inspected work. 
In addition to constant routine supervision 
on the floor, as many as 1,000 X-rays of welds 
are made daily to prevent that one tiny flaw 
from slipping through. No welder knows 
which jobs will be X-rayed and which won't. 
Every weld is made with the expectation that 
it will be subjected to the penetrating eye of 
the X-ray machine—and that’s the way we 
want it! 


This exhaustive X-ray inspection is part of 


the unseen quality that goes into all Kellogg bys 
Fabricated Products—one of the reasons why ie; 


so many jobs—where perfection is all impor- 
tant—are entrusted to Kellogg. 


M. W. Kezzoce Company 


‘510 
NEW YORK JERSEY CITY BUFFALO LOS ANGELES 


TULSA HOUSTON TORONTO LONDON PARIS 


VESSELS * EXCHANGERS * CONDENSERS °* HIGH PRESSURE AND HIGH TEMPERATURE POWER PIPING 
PROCESS PIPING * FORGED AND WELDED FITTINGS...IN ALL STEELS, ALLOYS OR SPECIAL COMBINATIONS 


Metallurgical Research con- Unique Technical Backing of Complete Facilities for fab- Quality Centre! embracing On-Time Delivery made pos- Top Welding Performance as- 
lucted continually by rec- an extensive organization _ricating of steel products theconstantapplicationof sible by a flexible plan- sured by specially design 
ognized specialists who with an international rep- from simple forgings to the most advanced insnec- ning group authorized to ed equipment... exclusive 
have made major contri- utationin both processand the most intricate 170 tion methods, both visual re-route work to meet employment of mastes 
butions in this field. fabrication engineering. foot towers. and non-destructive. promised dates. operators. 
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They struck it rich in their parlor 


We can’t all be lucky and win radio prize contests, 
but we can enjoy top entertainment at the lowest 


possible cost .. . an average of less than half a penny 
an hour! 


Your radio is just one example of how low cost, 
abundant electric power works for you day and night. 


Just luck? Not by a long shot. Wide-awake, far- 
sighted planning to widen distribution and lower 
costs is traditional with America’s electrical industry. 
Throughout its long and close association with the 
industry, American Blower has continually worked 
with producers of power to increase production 
efficiency. 

American Blower manufactures three major groups 
of power plant products: Mechanical Draft Fans, Fly 
Ash Precipitators and Gyrol Fluid Drives. Gyrol Fluid 
Drives are the remarkable new shockless power trans- 
mission method for adjustable speed control of 


mechanical draft fans and boiler feed pumps. 


If you are contemplating plant modernization or 
new construction—why not call in American Blower 
now? Write or phone the nearest American Blower 
office. They are conveniently located in 57 principal 
cities of the United States and Canada. 

AMERICAN BLOWER CORPORATION, DETROIT 32, MICH. 
In Canada: CANADIAN SIROCCO CO., LTD., WINDSOR, ONT. 


Division of American Rapiator & Standard Sanitary corroration 


\ 


4 American Blower Products to improve overall power plant efficiency 


Type VS Class 6 Gyrol Fluid 
Drive—for adjustable speed 
control of boiler feed pumps. 


ST Fly Ash Precipitators 
—especially for power plants 
burning powdered fuel. 


Type VS Gyrol Fluid Drive—for 
adjustable speed control of 
mechanical draft fans. 


HS and Sirocco Fans for forced 
or induced draft in all types 
of power plants. 
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Every operating engineer 
knows that an Induced 
Draft Fan can’t ‘last for- 
ever’’—the point of econ- 
omy and efficiency being 
to get a fan that will: ' 
1. Stand up as long as ES 
possible. 
2. Be of construction 
that allows ready re- 
placement of parts. 
““Buffalo’’ engineers 
early recognized these 
frank ‘‘facts of life” in de- 
signing the Induced Draft 
Fans that today help to 
keep hundreds of power 
plants going dependably 
and at minimum cost. 
me Rotor and shaft are In “Buffalo” Induced 
Bdynamically bal- Draft Fans, you will find 


Note “long life’’ features 
in this “Buffalo” housing. 
Made of heavy plate, hot- 
riveted together, it has cast 
iron scroll liners inside. 
Entire structure is stiffened 


with channels and I-beams. 


1 or 
wer Manced. Blades are PLENTY OF METAL where 
wer wear and erosion are 
‘ipal 5 bound to occur—extra 
me flange and center heavy gauge housings and 
plate (which are of blades—extra husky rotors 


alley and shafts—a ‘‘metal 
bonus’”’—to keep fans run- 
ning. 

“You'll note, too, that their overall acces- 
sible construction reduces ‘time-outs’? when 
it comes to replacing ash-eroded parts. 


Bearings built to Add typical “Buffalo” precision rotor bal- ; 

take a beating! These ance—scientifically correct shaping and pro- i 
are water-cooled and portioning of blades—proper scroll design 
self-aligning. Thrust —and you have EFFICIENCY that delivers 0 

collars are enclosed, MORE AIR AT LESS COST! se 
ney running on babbitted Write now for engineering data on these * | 


— long-life fans — Bulletin 3190-B. 


488 BROADWAY BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
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Perhaps no 


product is beyond 


improvement... but 


the fact remains that 
WeldELLS do com- 
bine features (listed 
below) which place 
them beyond all 

other fittings for pipe 
welding. 


clone combine these features: 


<4 ‘es Gnd onttermiry. 
@ Tangents—keop weld from zone of highest 
stress—simplity up. 
Precision querter-morked ends—simplity ley. 


ow ond help insure occurocy 


@ Selective reintorcement—provides uniform 
strength. 

@ RPermenent and identificotion mark- 
ew time ond eliminates errors in shop ond 


© Wall thickness never less then specification 
assures full strength ond long lite. 

a @ Machine tool beveled ends—provides bes! weld 
line of Weld 


TAYLOR FORGE & PIPE WORKS General Offices & Works: Chicago 90, Illinois (P. O. Box 485) 
New York Office: 50 Church Street Philadelphia Office: Brood Street Station Building Chicago District Office: 208 S. LaSalle Street 
Houston Office: City Notional Bank Building Los Angeles Office: Subway Terminal Building 


POWER October !947 


> 
| 
* 
, 
- 
| 
3 
end Ferged Stee! Fianges in the World—insures 
complete service and undivided responsibility. eed 


INSTALLATIONS 


The measure of any piping system, after the proper design has 
been reached, is the "fit". The knowledge which we have 


gained in the past 40 years is your guarantee of an accurate 
and workmanlike piping system. Navco quality in work- 


manship and design is evidenced by the many success- 
fully operating installations which we have made for 
every industry. Consult Navco for your next piping job. 


PIPING 


WATIONAL VALVE & MANUFACTURING COMPANY PITTSBURGH, PA. 


NEW-YORK CHICAGO CLEVELAND BOSTON © ATLANTA © TULSA © BUFFALO © CINCINNATI 
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OMESTEAD 


LEVER-SEALO 


VALVES 


Built into each valve is a powerful lever-and-screw device that 
prevents sticking and assures positive action at all times and under 
all conditions. Corrosive or viscous fluids, extremes of temperature 
or pressure or other adverse operating conditions that cause ordinary 
valves to fail cannot affect Homestead Lever-Seald Valves. 


Operation is simple and easy. Seating pressure is first relieved with 
the lower lever just enough to overcome friction. Then a quarter- 
turn of the upper lever fully opens or closes the valve. Full seating 


pressure is again applied with the lower lever to make a positive, Homestead Lever-Seald Valves are available in com- 
leakless seal. They operate faster, too ... 16 to 28 times faster than binations of metals and alloys to meet your service 
screw-stem-type valves. The quarter-turn principle makes them requirements. Sizes range from 1%" to 10" for pres- 
ideal for installation in restricted areas, next to walls, floors, ceilings, sures from vacuum to 1500 pounds. 

congested piping and other obstructions where many other types of For complete details write for Valve Reference Book 
valves could not be operated. No. 38... today. 


HOMESTEAD VALVES 


° a) HOMESTEAD VALVE MANUFACTURING CO. - P. 0. BOX 210 CORAOPOLIS, PENNA. 
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EDGE MOOR ACHIEVEMENT 


This 250 HP stoker-fired boiler is representative of Edge Moor achievement in 
boilers and steam generating equipment. Capable of supplying steam at 200 
lbs. pressure at a rate of 15,000 Ibs. per hour, the entire unit was shipped 
assembled. After being unloaded at its destination, the boiler was ready for 
installation of the stoker and erection of the front and bridge walls, since 
water-cooled side walls are an integral part of the assembly. It represents 
another tribute to Edge Moor’s 80 years of tested knowledge gained through 
trial and practice, coupled with skill and accomplishment in production. 


This is but one of many Edge Moor Boilers. Other types are available in a 
wide range of capacities, pressures and accessory equipment. Write for 
literature today. EDGE MOOR IRON WORKS, INC. Main Office and Works: 
Edge Moor, Delaware. Branch Offices and Agents: Atlanta, Boston, Chicago, 
Detroit, Hoboken, St. Paul, San Antonio and San Francisco. 


* 


edge 


oor manufacturers of steam generating equipment since 1867 
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Gear yourself for 


with these McGraw-Hill 
engineering manuals 


MECHANICAL ENGINEERS’ HANDBOOK 
Edited by Lionel S. Marks 


Thousand~ of mechanical engineering facts—theory, standards. practices 
and data—arranged for quick reference. The sort of material you might 
accumulate in years of experience and study compiled for you in one 
convenient volume. Contains authoritative ‘tables, diagrams, methods 
formulas, ete. prepared by 90 specialists in every branch of engineering. 
If your engineering library were limited to one ‘book, Marks’ Handbook 
would be the most valuable selection to help you avoid errors and rave 
time in your engineering problems. 2276 pages.... $8.00 
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AIR CONDITIONING and Elements of 
Refrigeration 
By Samuel P. Brown 


An up-to-date handbook for planning and installing air conditioning or 
refrigeration equipment. Every factor relative to design, installation, 
operation and maintenance is discussed in detail—how to estimate your 
needs for dwelling, office or factory, how to assure the most efficient and 
economical performance, dehumidification, and hundreds of other perti- 
nent facts that will guide you in your selection and installation. The 
theory and practical operation of cooling equipment are explained clearly 
and thoroughly. Over 300 graphs, tables and illustrations. — 644 


SERVOMECHANISM FUNDAMENTALS 
By Henri Lauer, R. Lesnick and L. E. Matson 


A complete discussion of the theory and design of automatic con- 
trol systems for the engineer. Presents the operating features 
of servomechanisms and sets forth systematic procedures for the 
design of such devices. The theory is developed through transient 
response analysis methods and classical methods are used for 
solving the differential equations involved. Demonstrates how 
components such as amplifiers, gears, etc. are coordinated into 4 
complete system to constitute the design of a servomechanism to 
meet your. specific requirements. 165 illustrations. 277 


WATER TREATMENT and 
PURIFICATION 
By William J. Ryan 


Your industrial water supply problems are solved in this 
practical, up-to-date guide. All of the latest effective treat- 
ments for removing impurities from water are explained— 
the recent developments of the sedimentation tank, coagu- 
lation basins, chemical methods, ion exchange apparatus 
and sterilization processes are covered with special atten- 


cement oF tion given to treating boiler feed water. Shows the most 
jan to win —y nis Library economical and practical methods for preventing boiler 
. followed this Pread all abovached coupo™ embrittlement and pipe line scale deposits. 66 diagrams 
Thow their J tion Offer. 
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FUELS and FUEL BURNERS 
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6 volumes—2477 — he standard of the egg of By Kalman Steiner 
Plant Practice 18 understand owns these 
; ‘prary of Power, (high and casy ts, The man ve power pian Get more heat for less money. All types of fuels and 
The ‘s accurate, tho ower plant pro : th the work illustrations — heating equipment are with authoritative 
field. experience with dealing in text prary can do methods for increasing their efficiency. Whether you 
‘has the be thoritative into his that will heat with coal, oil, gas, electricity, or wood—or want 
boom were ever this set plant booKS to know which will best 
The man utmost Poet ahead in his W 
these. at he has to wi uide ou the 
that 1 ion he nee ; g y 
know information written most economical methods 
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Compares 


Position 


Ltd 


Name 
Address 


City and State 


Company 


Position 
(For Canadian price, write McGraw-Hill Co. of Canada ttd.. 
12 Richmond St. E, Toronto !.) 
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Garvock 777 Spiral. ForRings specify Gartock 333. 


Rubber and Duck 


THE STANDARD PACKING FOR 
HOT AND COLD WATER AND 
LOW PRESSURE STEAM 


777 Low Pressure 
Packing is constructed of plies ALSO FOR 
of closely woven duck, bonded to- AMMONIA 
gether with a special rubber com- e GARLOCK Rub- 
pound and finished with top and ber and Duck pack- 


bottom covers of heavy rubber. ing is also specially 
treated for ammo- 


Recommended for hot or cold 
water and low pressure steam. GARLOCK 778 Spiral; 
For long, dependable packing GARLOCK 334 Rings. 
service, use GARLOCK 777. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


60th Anniversary 1887-1947 


Center photo shows one of the rubber mills at o 2 
the Garlock factory. 
Bottom photo shows a battery of rubber ; . 
cement mixing tanks. 
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HOW GET 


LONGER SERVICE 


FROM GLOBE AND ANGLE VALVES 


Re-Grinding Type Semi-Plug Type Full-Plug Type 
for occasional throttling for frequent throttling for severe throttling 
service service service 


Reading-Pratt & Cady Distributors 
Are Located in Principal Cities 


Send for this file-size folder : 
Just ask for DH-1032 | 


Turse THREE TYPES of union bonnet bronze 
globe and angle valves could be called ‘‘good, better, 
best.”” And if you are interested in ultimate costs, it 
will pay you to select a better valve than the service 
requires. Here’s why: 

The semi-plug type costs one-third more than the 
re-grinding type—lasts four times as long. The full 
plug type costs two-thirds more than the re-grinding 
—lasts eight times as long. 

These figures are, of course, approximate. But 
they do serve to illustrate a point. And the point is 
—get in touch with your Reading-Pratt & Cady dis- 
tributor for bronze globe and angle valves. 
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. but to the _engineer 


ing pressures and temperatures eac 
2 iping element is a live thing requirin 
_ exacting care in its design and fabrica 
tion. Potential success or failure for 
whole project is wrapped 
piece of power piping. 


- Each bend and weld is important. 
_Blaw-Knox Power Piping Division 
_ Furthermore, Blaw-Knox offers to the 
designing engineer a wealth of spe- 
_ cialized experience and an understanc 


“POWER PIPING DIVISION 
BLAW-KNOX COMPANY 
Pennsylvania. Ave., N. S. 
Pittsburgh 12, "Pennsylvania 


HANGERS and VIBRATIO 
ELIMINATORS 


— 
iN power installation ror extreme operat- 
— 
Write for Catélog No. 2026- 
L A W K N 0 X W R N (5 


For Resistance to 
Heat and Fumes 


Beneath the Braid 


1 Take a sample of Rockbestos A.V.C. Power Cable, illustrated, or similarly 
insulated Motor Lead Cable, slit open the heavy asbestos braid (a)gwhich is 
resistant to heat, flame, moisture, oil, and grease, and you ‘ll find beneath a 
firewall of felted asbestos (b) a permanent heat-barrier t high ambient 
temperatures. 


3) Now unwind the varnished cambric tapes (ce) which 
will peel easily, and vou'll see the obvious ad- 
pea of multi-layer tape application — not one 
thickness but many. And under the tapes you'll 
also see a second felted asbestos wall (d) the inner 
heat-barrier which completes the protection of the 
varnished cambric. 


2 Then cut through this felted asbestos wall (b) peei it 

ck, and see the high-dielectric moisture-resistant 
varnished cambric tape (c) it protects from heat, flame and oxidation. 
Notice, too, the uniform coverage of the tapes, hehe: “ally applied like the 
felted asbestos to assure perfect and permanent centering of the conductor 
in the insulation. 


4 Finally, slit and peel back this felted asbestos 
wall, (d) which prevents conductor-heating 
overloads from breaking down the varnished 
eambric, and you'll see the paper separator 
(e) that keeps the conductor clean of insulation 
and makes stripping easy. And that completes 
the story of Rockbestos A.V.C. the wire with 


permanent insulation, 


A casual inspection isn’t enough when it comes to select- 
ing wire and cable for performance in hot-spot service. 
You've got to look beneath the braid! When circuits must 
operate next to boilers, furnaces, steam lines, drying 
ovens, resistor grids and soaking pits it is vitally im- 
portant that the wire is com pletely insulated to withstand 
heat and moisture, corrosive fumes, oil, grease and flame. 


The photos and text above tell the “inside story” of the 
reasons why Rockbestos A.V.C. Power, Motor Lead and 
Lighting Wires and Cables (National Electrical Code, 
Type AVA) will protect circuits and reduce maintenance 
... Why their permanent insulation makes possible con- 
tinuous operation at 230° F., under varied severe condi- 
tions without baking brittle, flowing or rotting. 


Send for a sample, look beneath the braid, and see for 
yourself why Rockbestos A.V.C. gives more service per 
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foot in the worst places. Several types for power, light- 
ing and control circuits, switchboards and equipment, 
in 600 to 5,000 volt ratings. Just ask for what you are 
interested in. Write to: 

ROCKBESTOS PRODUCTS CORP., 606 Nicoll St., New Haven 4, Conn. 


ROCKBESTOS A.V.C 


The Wire with Permanent Insulation 


125 different 


lated 


wires, cables and cords 


developed by 
Rockbestos for various 
severe operating conditions 


NEW YORK 
PITTSBURGH 


DETROIT 
OAKLAND, CALIF. 


BUFFALO 
ST. LOUIS 


CLEVELAND 
LOS ANGELES 


$47 
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Because it reseats as close as 1% below popping pressure, the 
Foster 38-SV Super-Jet Safety Valve saves steam—saves money—on every 
pop. This new valve blows off only enough steam for safety... then re- 
The Foster Type 38-SV Super- seats positively, without pounding or chatter. 
probes 5000 peende ond But steam economy is only one advantage of this new safety valve. 
tomporetures up 101000° F. It is virtually unaffected by changes in temperature—once set under 
operating conditions, its popping point is constant. It gives full rated nozzle 
capacity at popping pressure—with negligible accumulation. Full open- 
ing is practically instantaneous—reseating is positive, without flutter or 
rebound even after sustained or successive lifts. And blowdown is adjust- 
able from 8% down to 1% without chatter or pounding because steam 
cannot accumulate above valve disc. 


The Foster 38-SV Safety Valve was especially designed for pres- 
sures up to 3000 pounds and temperatures up to 1000° F. In fact, they 
are now being tested at temperatures considerably above 1000° F. 
Investigate its many features and advantages by writing for Bulletin 
25 today. 


FOSTER ENGINEERING 


PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES... AUTOMATIC STOP AND 

CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... COW VW 

PUMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 

AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 

REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY vatves...sinENS 106 MONROE STREET NEWARK 1, N. 
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FOR ACCURATE 


FLUE GAS CONTROL 


FIELD PROJECT 
ENGINEERS 


ATLANTA, GA. 
C. E. Johnson & Associate 
Bona Allen Bidg. 


BOSTON 106, MASS. 
Th E 
89 Broad St. 
BUFFALO, N. Y. 


Johnston Engineering Co. 
1200 Niagara Street 


Co. 


CHARLOTTE 2, N. C. 


T. C. Heyw: 
1408 Independence Bidg. 


CHATTANOOGA 2, TENN, 
Edgar A. Rogers 
Chattanooga Bank Bidg. 

CHICAGO 5, ILL. 
Engineering Sales 
1307 S. Michigan Ave, 

CINCINNATI 2, OHIO 
F. Ellman 
Chamber of Com. Bldg. 

CLEVELAND 15, OHIO~™ 

. W. Kaiser Co. 

1836 Euclid Ave. 
DETROIT 2, MICH. 

Co. 

5538 Cass Ave. 

DULUTH, MINN. 

A. H. Kennedy 

214 First National Bank Bldg. 
HOUSTON, TEXAS 

J. A. Rossiter Co, 

P. O. Box 1095 
KANSAS CITY, MO. 

F. W. Hay & Co. 

2734 Cherry St. 

LOS ANGELES, CALIP, 
A. W. Anderson 
164 S. Central Ave. 

MINNEAPOLIS 2, MINN. 
Hoyt A. Sevey 
314 S. 9th St. 

MONTREAL, CAN. 

T. C. Chown, Ltd, 

1440 St. Catharine St., W, 
NEW HAVEN 5, CONN, 
Daniel Smerling 
P. O. Box 1169 
NEW ORLEANS, LA. 


Arthur C. Hays 
221-23 Carondelet Bldg. 


One of the more simple, yet highly im- 

ortant applications of the Heacon Damper 
is as an uptake damper where two or more 
boilers are served by one stack. 

Illustrated here is a single Type I Ther- 
mix stack and Tubular dust collector, serv- 
ing two boilers, regulated by SVH Type 
Heacon Dampers. 

Heacon Damper tightness results in fuel 
savings during banking hours, reduction 
of temperature strain, shortened outage 
time for maintenance and improvement in 
automatic draft regulation. These are only 


FIRST 


< 


NATIONAL BANK BLDG., GREENWICH, 


NEW YORK 7, N. Y. 
Parry Engineering Co. 
154 Nassau St. 


3, 
ermix Engineering 
Room 1003 

Broad Street Station Bidg. 


PITTSBURGH 19, PA. 
Herr-Harris Co, 
545 Willlam Penn Way 


RICHMOND 1, VA. 
Frank Howell Co. 
Room 412, American Bldg. 


ROCHESTER 4, N. 
ohnston Engineering Co, 
31 Gibbs St. ” 


ST. LOUIS 8, MO. 
Economy Equipment Co, 
4526 Olive St. 


a few of the advantages gained from such 
an installation. 

The secret of Heacon Damper tightness 
is its flexible curtain held firmly against 
seals on the damper frame by the flow. 
This construction gives tight shut off with- 
out binding and, by the addition of V- 
porting, permits the accurate control of 
the smaller increments. 

These advantages can mean savings to 
your plant. Why not call our Field Engineer 
nearest you? He'll be glad to help you 


SALT LAKE CITY 9, UTAH 
The jong Co. 
267 W. t Qouth 
SAN FRANCISCO 4, CALIF. 
S. Herbert Lanyon 
58 Sutter St. 
SCHENECTADY 4, N. Y¥. 
D. R. 
1550 State St 


SEATTLE 4, WASH, 
Lewis, Watts & Freeman, Inc. 
Room 520 
905 Second Ave. Bldg. 
WASHINGTON, D. C. 
T. W. McGuire Co, 
Bond Bidg. 


solve your draft control problem. 


Project and Sales Engineers 


THE THERMIX CORPORATION 


CONNECTICUT 
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THE BLADES OF THIS BOILER FEED PUMP : 
TURBINE ARE DOUBLE RIM PROTECTED 


The 55 H.P. Turbine shown above employs the Terry Solid Wheel Rotor. 


The wheel is made from a single steel forging and the buckets are milled directly 
in the wheel. 


The buckets are protected by rims at the sides of the wheel as shown in the 
illustration at the left. These rims would take without damage any rubbing 
that might occur if the clearance became reduced. 


With this construction it is impossible for the blades to foul and frequent in- 
spections of the thrust aaa are not required to obtain safe and dependable 
operation. 


The Terry Wheel Turbine is fully described in our Bulletin S-116. 


T-1170 


TERRYSTEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
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THE ECONOMY 


: no matter how large 
the boiler installation 


Get the economy of a Bros Travl-Spred 
Stoker with spreader feed and a 
traveling grate. A wide range of avail- 
able fuels . . . easier maintenance . . . 
low cost operation . . . fast, efficient 
steam production .. . all these ad- 
vantages stem from the combination 
of uniform fuel distribution and con- 
tinuous ash discharge. Larger instal- 
lations, formerly beyond practical 
limits of the spreader stoker and 
chain grate, can now have all their 
advantages. In therevolutionary new 
Travl-Spred Stoker, Bros engineers 
selected tuyere type grates, zoned 
burning areas and hydraulic drive 
for a compact unit readily adaptable 
to new or existing boiler rooms. 
Find out how Bros fits into your 
steam generating picture. 


The Travl-Spred Stoker at the right was 
recently installed in the municipal power 
plant at Springfield, Minnesota. The 
installation includes a Bros 3-drum 
watertube boiler with 35,000 Ib. steam, 
450 lb. pressure, 750° total steam tem- 
perature. The Travl-Spred Stoker uses 
14’9” shaft center, two 4’ sections in the 
grate and incorporates two Bros Model 
24 spreader type stokers. 


4 


WM. BROS BOILER AND MANUFACTURING COMPANY, MINNEAPOLIS 14, MINNESOTA 
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Three 200 kw. Horizontal “Uni- 
versal Unaflow” Steam Engines 
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gACTORIES Office BUILDINGS 
PACKERS. 


The economies enjoyed by those who are using Skinner “Universal 
Unaflow” Steam Engines to generate their own electric power instead 
of purchasing it are not limited to peculiar situations or to narrow 
classifications. Skinner Engines are saving money every month for 
thousands of owners, including hospitals, schools, hotels, office buildings, 
packing plants, breweries, dairies, laundries, textile mills, potteries, 
furniture factories, metal working plants, and dozens of others. 

The economies of electric power generated on the premises by Skinner 
Steam Engines are not limited geographically. Owners cover the map 
from Minnesota to Texas, from New England to California, and dot 
the rest of the globe. 

The economies of generated power are not limited by requirements. 
Skinner “Universal Unaflow” Engines are built in sizes from 75 to 
3000 hp. in horizontal and multi-cylinder vertical types, for direct 
connection, coupling, or belt drive, to electric generators, compressors, 
blowers, pumps, lineshafts, or other load. 

In short, the economies enjoyed by generating power with Skinner 
Unaflow Steam Engines are limited only by the number of users. 


Skinner ‘‘Universal Unaflow’’ Engines are frequently bought under our Guaranteed 
Savings Contract, payments being made out of proved savings after the engine is in 
service. Write for detailed information of the advantages of Skinner ‘Universal Una- 
flow”’ Engines in your industry. 


For Over 75 Years, Doing One Thing Well—Building Steam Engines 


SKINNER ENGINE COMPANY, ERIE, PA. 


They all get the same answ® 
| 
Gf Nrs | 
WORKING ST E A M SCHOOLS ses 
| TOBACCO © 
Pi 2 
600 kw. Multi-Cylinder Vertical ko 
"Universal Unaflow” Soom Engine 
| 
TA 
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IBECTIONAL CONTROL 


Only Marley DOUBLE-FLOW TOWERS provide exposed, 
gravity flow distribution with all these advantages: 


Full Accessibility for inspection or cleaning of 


any cell or part of any cell—no shut-down. 


Eliminates inaccessible small distribution arms or 
troughs that clog and require replacement. “ 


Operating Flexibility —water flow readily con- 
trolled from full capacity to any desired minimum over 
each cell. 


Adaptability to side or end inlet piping connections 


at no extra cost. COOLING 
Lowers Pumping Head 1, reducing height of 
water lift and eliminating forced distribution. TOWERS 


THE MARLEY COMPANY, INC. ¢ KANSAS CITY 15, KANSAS 
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announces 
(NEW “CLOSE-CUPLD” 


CENTRIFUGAL PUMPS 


17 sizes... Capacities up to 2000 GPM 
..-for almost any service! 


WHY NEW GOULDS “CLOSE-CUPLD” 


1. Shaft sleeve covers fulllength 
of shaft . . . compression seals 
between shaft sleeve and impel- 
ler hub and sleeve and shoulder 
on shaft completely protects 
shaft from liquid damage—pro- 
longs life of pump and motor. 
2. Unlike most pumps, shaft 
sleeve is free to expand or con- 
tract with temperature changes 
—prevents buckling and dis- 
tortion. 


3. Machined stuffing box de- 
signed for die-formed, semi- 
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LAST LONGER 


metallic packing or mechanical 
seal without necessity of mak- 
ing changes . . . gives you oper- 
ating flexibility. 

4. Liquid deflector, mounted 
on end of shaft sleeve, is drilled 
and tapped so that in servicing 
pump it can be used to prevent 
shaft rotation while removing 
or tightening impeller nut; also, 
toremove sleeve ...a time saver. 
5. New split gland simplifies 
repacking of stuffing box, when 
necessary, another time saver. 


Drawing upon 100 years of pump design and manufac- 
ture, Goulds presents a new line of “Close-Cupld” Cen- 
trifugals which give you improved pumping efficiency, 
simpler maintenance and longer life. Through standard- 
ization, a parts are interchangeable for pumps of 
varying sizes. This minimizes spare parts, an important 
advantage where various size pumps are operating. 
Designed for a broad range of service, the field for 
these new Goulds “Close-Cupld” Pumps is almost un- 
limited. With heads up to 400 feet, depending on capaci- 
ties, there is a “Close-Cupld” Pump for almost every 
condition. Pump and motor are combined in a single, 
compact assembly, ready to install and operate in any 
position except vertically with motor below pump. 


GET THIS HELPFUL 
ENGINEERING 
BULLETIN! 


Contains complete specifications 
(ASTM designations), full effici- 
ency and horse power ratings of 
each pump, all dimensions nec- 
essary to make a Jayout. Use 
coupon below. 


GOULDS PUMPS, INC. 
DEPT. PO-10, SENECA FALLS, N. Y. 
Please send me your new “Close-Cupld” Bulletin 710-1 


NAME 


COMPANY 


ADDRESS 


th 


MP 
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Just imple Fig 


This short length of UNION rol- 
ler chain is made up of the 28 
separate parts shown below. 


It's simple enough, true—but for all its simplicity its fabrication requires 12 
distinct and precise operations. For this is a sidebar of a pitch of UNION roller 
chain. If you will look at the “exploded” drawing at the bottom of this page 
you will see that there are 10 of these sidebars (6 inner and 4 outer) in the 
short length of UNION roller chain shown at the left. You will also see tha’ 
there are 28 separate parts in this same length of chain. But what you don‘t 
see is that it requires 290 operations to make these 28 parts. Nor can you see 
that every step from receipt of material to finished product is carefully super- 
vised by an inspection department responsible to the engineering division. 


Here at UNION CHAIN we make nothing but sprocket chains, sprockets and 
attachments. All our skill and effort are concentrated on the precision manu- 
facturing of high quality chains of various types for the transmission of power 
and the handling of materials. We are not yet able to meet the overwhelming 
demand for UNION chain, but we assure our customers and friends that we 
are making every effort to do so, consistent always with the character of our 
product and the complicated processes of its manufacture. 


The Union Chain and Manufacturing Company e Sandusky, Ohio 


THESE 12 OPERATIONS TO 
MAKE THIS STEEL SIDEBAR 


Straighten stock material 
Pierce pitch holes 

Blank link contour 

Coin link edges 

Stamp name and number 
Straighten link 

Broach pitch holes 


De-grease 


PP 


Heat treat and quench 
. Clean and polish 
. Temper 


. Color 
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greatest efficiency... 


Entrust Your Complete 
= Piping System Job 
to Experts 


fabrication and erection of a lastingly 

efficient and reliable piping system requires a 
distinctive engineering technique, specialized 
manufacturing facilities, broad experience in di- 
versified piping applications, and skill in meet- 
ing and solving present-day erection problems. 

These requirements are met when you place 
your complete piping job in the hands of P. P. &E. 
Our responsibility begins with the blueprint and 
ends only when the system is in operation. 

Sub-assemblies are shop fabricated under 
ideal conditions, stress-relieved, pressure-tested, 
checked for dimensional alignment, cleaned and 
inspected, and shipped ready for accurate 
assembly. Field erection, which is done by 
skilled, specially trained craftsmen, is thereby 
expedited. 

By entrusting the complete piping system to 
P. P. & E. you obtain greatest efficiency—in its 
manufacture, erection, and operation. There's a 
P. P. & E. system in your neighborhood. Our 
nearest representative will give you further 
information. 


AND EQUIPMENT COMPANY 
10 Forty-Third Street— Pittsburgh, Penna. 


Woolworth Building, New York Peoples Gos Building, Chicago 
Chamber of Commerce Blidg., Indionapclis Public Squore Building, Cleveland 
Book Tower, Detroit 10 High Street, Boston 
525 Market Street, Son Francisco Heights Stote Bonk Bidg., Houston 

° Whiteheod Building, Atlanta 


— 
— 


lt’s heat-treated to make it tougher 


This behind-the-scenes view shows you the heat- 
treating or vulcanizing process that helps put 
rubber to work for you. 


It’s one of the many important steps taken to 
produce Ajax Conveyor Belting—a tough, flexible 
belt designed to help solve many of your materials 
handling problems. 


You see, this belting is constructed to withstand 
shock loads of all types of materials. Yet it’s so 
unusually flexible that it naturally forms a trough 
that holds and carries heavy tonnages of material. 


Little wonder, then, that Ajax Conveyor Belt- 
ing will enable you to speed up your materials 
handling operations ...to cut down your 
production costs! 


That’s one of the reasons why this belting 
is so popular in the vast industrial field where 


. HEWITT RUBBER 


it can be used under many varied conditions. It’s 
“Job Engineered” for general conveying service . . . 
quality-built to lower your belt operating and re- 
placement costs. 


Matter of fact, you can use Ajax wherever a long- 
wearing, dependable belting is needed. 


Why not find out how Ajax Conveyor Belting will 
help improve your operations? For details phone 
the Hewitt distributor listed in the classified section 
of your phone directory. Or write Hewitt Rubber 
Division, 240 Kensington Ave., Buffalo 5, N. Y. 


You can depend on your 
industrial supply specialist 


He’s always ready to serve you. And he knows 
your job... your operations... your problems. Call 
on him at any time for advice. He’ll recommend 
the exact Hewitt product especially designed to 
help improve the efficiency of your operations. 


POWER October 


A 
be 
‘4 
ry 
| 
. 
- | 
4 
° 
. ®Ppo® INDUSTRIAL HOSE + BELTING + PACKING 
é 


A COMPLETE CRUSHING OPERATION WITHOUT EXTRA 
PICKING OR STANDBY-CLEANOUT LABOR REQUIRED 


The compactness of design and construction of 
American Type "S" Rolling Ring Crushers make 
for a complete, high tonnage installation in 
minimum headroom requirements. ROM coal 
is rapidly reduced to uniform screenings of 
stoker or pulverizer sizes. This suits Americans 
especially well for installation in existing plants 
without the necessity of extensive alterations. 


No auxiliary crushing operations and equip- 
ment are necessary to the high performance of 
Americans — no extra picking and standby- 
cleanout labor is required. 


Americans create no refuse problem. Slates 
and pyrites are processed and tramp iron re- 
jected. Americans are made in capacities to fit 
your operation—from 25 to 500 TPH. 


American's exclusive manganese steel shredder ring 
and rotor assembly. The high tonnage output of 
Americans at slow, power-saving speeds is attained 
by the rapid reducing action of the multiple cutting 
edges of the many rows of rings on the heavy rotor. 


Each ring revolves on an individual shaft, free to de- 
flect without damage from tramp iron. The crushing 
chamber of Americans is made up of sectional man- 
ganese steel liners. Housings are of heavy ribbed 
steel castings secured at dust-tight machined joints 
with coupling bolts for easy access to all crushing 
parts. 


Send for bulletin “Crushing Coal At Less Than Ic Per Ton” 


PULVERIZER COMPANY 


1349 Macklind Ave. 
St. Louis 10, Mo. 


| ~High Tonnage in Low 2 
ig 
fy 

thy, 
‘ 
ing aud Pulverizers 
K 
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Water Treatment ? 
What's That?” 


Lucky fellows, these East Indian metal workers. Boiler scale, 
corrosion, and foaming are no concern of theirs, for they use 


string-and-finger power. Only a blistered digit can cause a drop 
in power efficiency. 


But proper water treatment is essential in plants which use 
water for steam power...or for processing or cooling. 


As specialists in their field for over 60 years, Bird-Archer 
chemists and engineers know how to put the finger on water 
treatment problems... push operating costs down and effici- 
ency up, and add years to the life of water and steam handling 
equipment. 


Bird-Archer offers a complete 8-point service — all or any part 
of which is available to you. A Bird-Archer representative can 
furnish full details on how this service can help you. Write 
and ask to have him pay you a visit. 


THE BIRD-ARCHER COMPANY + 400 Madison Ave., New York 17,N.Y. 
Philadelphia, Pennsylvania + Chicago, Illinois » Montreal, Canada 
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THE BIRD-ARCHER 8-POINT 
WATER TREATMENT SERVICE 


1. Study of all available water sources 

2. Plant Survey, including flow diagram 

3. Laboratory Service for scientific analysis 

4. Development of treatment and control 
system 

5. Instructing plant staff and furnishing 
test equipment 

6. Furnishing properly prepared treatment 
materials 

7. Specifying automatic equipment if 
necessary 

8. Periodic check-ups by service engineers 


BA-115 
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TUBES for ALL 
PRESSURE NEEDS 


ONE SOURCE 


Foie the right tubing — 
Seamless or Welded —for any 
pressure application is a simple 
problem when your requirements 
are put up to B&W. The variety 
of tubing made by B &W embraces 
the widest range or analyses avail- 
able from one source. So no mat- 
ter what kind you need — from 
plain carbon to high alloy tubes 
including a full range of ferritic 
and austenitic stainless steel grades 
—B&W makes it. 

You can depend on B &W pres- 
sure tubes to give you the same 
service satisfaction that has helped 
millions of dollars’ worth of B&W 
boilers to earn their 80-year repu- 
tation for dependable low-cost 
operation, 


TA-1431C 


Seamless and Welded Tubular Products in a full range of ¢ a 
Carbon, Alloy, and Steiniess Steels for All Pressure and LE 
> TUB 


Mechanical Applications. 
Other B&W Products 
THE BABCOCK & WILCOX CO. 
; 85 LIBERTY STREET - NEW YORK 6, N.Y. 
Stationary and Marine Boilers . . . Boiler Components .. . 
Pulverizers . . . Fuel Burning Equipment . . . Refractories . 
Chemical Recovery Units . . . Process Equipment . 
Alloy Castings. 
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Are No. 5 or Bunker Oils on the 
“hard to get” list in your area? 


_ ENTERPRISE OIL BURNERS operate on light 


or heavy oils with equally high efficiency 


Economy of operation has always been one of the 
most important features of Enterprise Oil Burners. 
That's why they are basically designed to operate on 
the heavier, less expensive No. 5 or bunker oils. 
However, where these oils are unobtainable or tem- 
porarily unavailable, it’s a simple matter to adjust the 
fuel pump to the efficient use of lighter oils. Today 
there are many thousands of Enterprise Burner in- 
stallations in all types of application giving depend- 
able service on the various grades of oil. It’s this 
flexibility of fuel use that is putting more and more 
Enterprise Oil Burners into building and plant speci- 


fications. Write today for the full story on Enterprise 
Oil Burners. Approved for light oils. 


Enterprise Oil Burners are available in 
Manual, Semi-Automatic and Fully-Auto- 
matic Models in combination with modulat- 
ing fire control. Combination Gas and Oil 
Burners are also available. 


ENTERPRISE 
COMBUSTION EQUIPMENT DIVISION OF los 


ENTERPRISE ENGINE & FOUNDRY CO. 
18th & FLORIDA STS., SAN FRANCISCO, CALIF, 


Distributors in Principal Cities 
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a pictorial record of standard and 
special built HEAT TRANSFER 
EQUIPMENT 


You are invited to send for this record of ingenuity in heat 
exchanger design and construction. 


Shown, among examples of the many types we build, are 
units for diversified applications, high pressures, and special operating 
conditions as well as conventional types for ordinary exchanger services in 
petroleum refineries, chemical plants, process industries, power plants, etc. 


Thousands of installations in successful operation attest to Vogt’s ability 
Write for a copy i fecti ; i ; 
of to give help in of heat transfer problems peculiar 
on your letterhead. to a wide variety of operating conditions. 


INCORPORATED 


LOUISVILLE KENTUCKY 
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HENRY VOGT MACHINE CO. 
FICES: NEW YC GO, ST. LOUIS, DALLAS 
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COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company Adgeps rt” 


Hecdguarters for BRASS, BRONZE, and COPPER 


Increasing Condenser Tube Life 
Through Close Cooperation 
With Bridgeport Laboratory 


The desirability of close cooperation 
between condenser tube users, builders of 
equipment, consultants and manufactur- 
ers of tubing is generally recognized. How- 
ever, when trying to help the power plant 
operator obtain more satisfactory service 
and longer life from his condenser tubing 
we must work together and pool our ex- 
periences and information. The more in- 
formation available the more satisfactory 
will be the outcome. 


Information Required 

Information about operation proce- 
dures, composition of the cooling water, 
temperatures, velocities of water and 
steam, pressures and other factors is neces- 
sary to determine the alloy which will 
give the longest life under existing con- 
ditions. If tubes are failing prematurely a 
change in operating conditions may be 
advisable. 

Our laboratory is constantly receiving 
samples of tubing with the object of de- 
termining: (1) how condenser tube life 
can be increased and (2) to learn how 
certain alloys are standing up under vary- 
ing conditions of service. 


Importance of Proper Sampling 

There are many reasons why it is de- 
sirable to use full length samples. The 
primary reason is that the extent of cor- 
rosion may vary considerably along the 


cntire length of the tube. Examination of 
any one spot will not give a true picture. 
A minimum of two full length tubes 
should be carefully identified and removed 
from the condenser or heat exchanger. 
One tube should be taken from that por- 
tion which gives the most trouble and the 
other from that which gives the least. 
Otherwise, submit a sample of the worst 
and the best tube. It is important that 
the full length sample of tubing be clearly 
marked to indicate which is the top and 
bottom as the tubing was used. Also the 
inlet and outlet ends should be suitably 
identified. It is necessary to cut the tubing 
into sections for convenient mailing. We 
prefer about 2 ft. lengths, with each 
length numbered consecutively from the 
inlet end to outlet end so that the tubing 
may be accurately reassembled in our 
laboratory. 


Pertinent Data 


The following information should be 
furnished with samples properly taken 
and marked for identification. Most of the 


information required can be obtained from 


the records kept by the operating engineer. 


1. Length of time sample tube has been 
in service. 
. History of tube performance in this 
condenser and adjacent ones. 
. Type of condenser. 


Temperatures, velocities, and pres- 
sure. 

Elevation of condenser in relation 
to intake. 


Operating schedule. 


Frequency of cleaning and type of 
debris found. 
. Evidence and nature of pollution, if 
any. 
Location of condenser and nature of 
cooling water. 
10. Composition of cooling water. 


Water Analysis Important 


Experience has shown that the most 
difficult information to be obtained is a 
representative water analysis because of 
seasonal variations. This is further com- 
plicated by the fact that the presence of 
industrial wastes, sewerage, debris, etc. 
does not appear in the typical water analy- 
sis. It is therefore important to know the 
seasons when the samples for analysis 
were taken and something about the na- 
ture of the pollution, if any. It is well 
established that the composition of the 
cooling water has a most important bear- 
ing on condenser tube life. . 


Corrosion Data Available 


Bridgeport is maintaining an extensive 
program of corrosion research, consisting 
of laboratory work, field and service tests. 
The purpose of this program is to help 
users get the most satisfactory service 
from their condenser and heat exchanger 
tubes. Our laboratory welcomes the op- 
portunity of cooperating closely with 
power plant and marine engineers, con- 
denser builders and consulting engineers. 
Our experience in the field of corrosion is 
available through the nearest Bridgeport 
office. 


Condenser Tube Manual 


Write for your copy of Bridgeport’s 
112-page Condenser Tube Manual con- 
taining up-to-date information about con- 
censer tubes, methods of installing, and 
complete information about increasing 
condenser tube life. 


Back Issues Available 


We will be glad to send you back issues 
of the Marine & Power Edition of the 
Copper Alloy Bulletin. You can keep a 
file of these articles, which contain im- 
portant information about condenser 
and heat exchanger tubing, corrosion 
research, tube installation, and methods 
for securing longer tube life. Just write 
to our Main Office at 30 Grand Street, 
Bridgeport 2, Conn., if you wish to be 
put on our mailing list. 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS 


COMPANY, 


BRIDGEPORT 2, CONN. 


° ESTABLISHED 1865 


Mills at Bridgeport, Connecticut, and Indianapolis, Indiana « In Canada: Noranda Copper and Brcss Limited, Montreal 
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HONAN-CRANE CORPORATION 
1200 SIXTH STREET, LEBANON, INDIANA 


Please send complete information on Please have Sales 
HONAN-CRANE Purification of Diesel oils Engineer call 


ee The special fibrous medium 


YOU NEED - 


... there a Difference! 


HONAN-CRANE Oil Purifiers give you that “extra” degree of purification not 
attained with ordinary filters or centrifuges. Purification versus filtration spells 
the difference in results that points the way to superior engine efficiency and 
rock-bottom maintenance costs. 

In every case where oil purification has been chosen on the basis of perform- 
ance under actual operating tests, HONAN-CRANE Oil Purifiers have proved 
superior—in degree of purification—and in economy of operation. 

Why superior? . . . Because HONAN-CRANE Oil Purifiers are performance- 
engineered from a full knowledge of the problems posed by the many types 
of engines and equipment using fuel and lubricating oils. 

Therefore, to maintain your oils in the best possible condition, you need oil 
purification equipment engineered to your specific job. You need equipment 
which is economical to operate, compact in form and simple to install. In short— 
you need HONAN-CRANE. 

May we send you full details on HONAN-CRANE Oil Purification equipment, 
engineering bulletins and case histories on typical installations? Fill out and 
mail the coupon. 


For Straight Mineral Oils and diesel fuel 
oils, Honan-Crane Purifiers employ Cranite 
(specially processed fullers earth) as a puri- 
fying medium. The adsorbent material not 
only removes all abrasives and solids—but 
goes further to inhibit the auto-oxidation of 
oil by removal of acids, resins, asphaltines 
and metallic soaps. These oxidation products 
form sludges, varnishes, gums, and lacquers 
which impede lubrication, reduce engine effi- 
ciency and hasten wear on bearings, rings 
and cylinder walls. 


For Detergent Oils, Honan-Crane Purifiers 
are furnished with cellulose fibre cartridges 
(inter-changeable with the standard Cranite 
cartridges) hydraulically packed to insure 
uniform density. Special cellulose fibres are 
blended by a garnetting process—produc- 
ing a homogenous filtering maze which insures 
maximum sediment capacity (longer refill 

life) and more efficient filtering. 


readily removes particles on the 
order of a few microns (1 mi- 
cron equals .000039”). 
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WHEN YOU THREAD 
SMALL PIPE 


Nos. OOR and IIR 


make short work of threading 
Ve" to 1/4" pipe 


Free handy carrier 

for any group of sizes. $e 
@ Ready to cut smooth perfect threads in a jiffy— 
just snap the size die head you want into the 
ratchet ring from either side; can’t fall out. No spe- 
cial dies needed for close-to-wall threads. Rugged 
steel-and-malleable construction, long service heat- 
treated tool-steel dies. No. 0OR, ¥g" to 1"; No. 111R, 
Vg" to 1 %." Save time and work — buy these smart 
handy tools at your Supply House. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY > ELYRIA, OHIO 
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HOPPES 


FEEDWATER 
HEATERS 


Deaerating 
and 


Non-Deaerating 
a 


Write for Bulletin 
The Hoppes Mfg. Co., Inc. 


Established 1881 
SPRINGFIELD OHIO 


THIS CENTRIFUGAL PUMP 


LIFTS HIGH 
PRIMES ITSELF 


Marlow Self-Priming Centrifugals prime automatically 
on suction lifts as high as 25 feet. Handle water, 
coolants, chemical solutions, volatile fluids, liquids 
containing abrasives, liquids with viscosities to 500 
$.S.U. Do not vapor-lock. 1% to 10-inch sizes; 15 to 
3500 GPM. Investigate Marlow pumps 


for your processes. Technical data sent 
" promptly on request. Marlow Pumps, 
592 Greenwood Avenue, Ridgewood, 
New Jersey. 


MARLOW PUMPS 


| Manufacturers of Quality Pumps Since 1924 
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PIPE CUTTING 
IN TIGHT PLACES 


No. 42 


has 4 cutting wheels 
119 manufacturers’ catalogs totalling 884 cata- 


log pages instantly accessible in the 1948 fo r easy wor . in 
Sweet's File for Power Plants. 


There, right in your office, you will find up-to- tl ght q varters 
date, useful and comprehensive information on 
forms, characteristics, performance and use of 
a wide range of materials, equipments and 
services. 


Manufacturers’ catalogs in Sweet's File are in- 
dexed by company name, by product and by 
trade name, so that you can find the informa- 
tion you want instantly—whenever you need it. 


SAVE TIME — SAVE TROUBLE 
LOOK IT UP IN SWEET’S.... 


Sweet's is always working to build a bigger and 
better file of manufacturers’ catalogs so that 
buyers and sellers can get together faster and 
at lower cost. If you would like other manufac- 
turers to include catalogs on their products in 
your Sweet's File, please send us their names. 


heavy-dut 
If Sweet's File for Power Plants is not available poe og 


in your office, please address request for appli- ters in 5 sizes 
cation to: i to 6" pipe. 


Sweet's Catalog Service ‘ 
Distribution Dept. 2: @ Short handled for close quarters, this 


119 West 40 St., New York 18, N. Y. = 4-wheel Ritaip cuts pipe fast even where 

you have room only for a quarter turn. 

Special malleable housing is distortion- 
proof; heavy-duty cutter wheels roll easily through 
toughest pipe— always cut true, leave practically 
no burr. You'll like this efficient work-saver. Ask 
for RimaiDp No. 42 (14" to 2") or No. 44 (2)4" to 4”) 
at your Supply House. 


SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY ELYRIA, OHIO 
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There is no substitute b il 
tube service 


iet 

to have a quie 

control, 


ailable 
urgess Snubbers are 
: = every size and type of Diesel 
@ Write today for 


M 


749-1 EAST PARK AVE. UB 


$6,000,000,000 is the nation’s yearly bill 
for rust damage to metal caused by damp- 
ness, fumes, weathering, etc., an irrecover- 
able loss. You pay your share if your prop- 
erty — buildings, equipment, structures — 
are rusting. Do something about it now! 

Rust-Oleum’s enduring protective coating 
seals metal against rust-forming elements. 
It can be applied directly over rusted metal 
after quick, simple preparation. Rust-Oleum 
cuts maintenance costs 3 ways: 1. Requires 
less preparation time. 2. Goes on faster. 
3. Protects longer. 


GET THE FACTS...MAIL THIS COUPON TODAY 


RUST-GLEUM corpPorRATION 


2447 Oakton Street . Evanston. Illinois 


Send free copy of new Rust-Oleum Catalog with 
color selections and recommended uses. 


Name 
Company 
Address. 


Town 
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BROOKE SMOKE INDICATORS 


Best Fit Your Needs? 


RECORDER (TYPE B) 
One of two types. Gives continu- 
ous record of degree of smoke 
density. Type A shows length of 
time red or amber light is lit. 


OVERFIRE JET CONTROL 


Used to start-stop overfire jets on 
coal fired boilers. Rugged—suit- 
able for the most severe boiler 
room operation. 


PERISCOPE 

SMOKE INDICATOR 
Another type of Brooke indicator 
having (1) Unbreakable stainless 
steel mirror (2) Pyrex glass at 
breeching (3) Dust-tight sealed 
light source and mirror box. (4) 


Heavy cast aluminum throughout. 
(Bulletin 18). 


There’s a type for your individual requirements 


. having this Electric Eye Feature . . . 


Light Source and Eye Box all aluminum construction completely dust tight. 
Sealed lens and gasketed covers. 

Tripod support on light source for adjusting light beam direction. 
Built-in voltage regulator for precision indication. 

No relays, open contacts, or moving parts . . . all Electronic! 


1 
2 
3. 
4 
5 


ADDITIONAL FEATURES 
1. Extreme Rugged Construction. 
Complete with breeching mount- 
ing flanges 
3. Warning lights adjustable to any 
degree of smoking density. 
All these advantages of Brooke Smoke 
Indicators are included in the wide vari- 
ety of models designed to meet the 
varying needs of power plants, large 
and small. 
Illustrated above is the eye box and 
light source mounted at the breeching. 
Type EC has. one red warning light 
indicating smoke. 
Type ED has an additional light 
(amber) indicating clear stack. 
We invite you to write today for Bulletin #20 


TYPE EC FLUSH 


describing in detail Brooke Smoke Indicators. 


TYPE ED SURFACE MOUNTED TYPE EC SURFACE MOUNTED 


ENGINEERING CO., INC. 


4517 Wayne Avenue Philadelphia, Pa. 
OF THE FIRST SUCCESSFUL ELECTRIC EYE SYSTEM OF CONTROL 


and thete Exclusive A 
M4 
\ 
~ 
2 
| 
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CLASS LT-3 
REDUCING VALVE 


Air Loading Panel 


LESLIE 


255 Grant Avenue, Lyndhurst, N. J. 


PRESSURE*REDUCING VALVES + PRESSURE CONTROLLERS 
TEMPERATURE REGULATORS 
LESLIE-TYFON WHISTLES 


PUMP GOVERNORS 


SELF CLEANING STRAINERS - 


CLASS LT-3 


REMOTELY ADJUSTED 


REDUCING VALVE 
with 


AIR LOADING PANEL 


An ideal combination for 


Steam Heating Systems w 
valves are inaccessible fo 
adjustments. Avoids was 
overheating. Saves time 


here 
r re- 
teful 
and 


eliminates safety hazards. 


Write for Bulletin 461 


TYPE ARP 


CO. 


Standard No. 20 
$24.00 pr. 


Giant No. 30 
$48.00 pr. 


SOLD IN 


4 


STEAM SYSTEM 


COMDENSATE 


The CORAVOL-ZONE—indicated by the shaded area in the diagram—includes 
‘ every port of a steam system not accessible to boiler feed water treatment. 1. 
5 it includes the boiler above the water line, steam lines, condensate return t 
a lines, radiators, valves, traps and equipment. This zone con now be 


\ reached and protected against rust and corrosive action—by CORAVOL. ) 


and stop Corrosion! 


CORAVOL SAVES you costly 
pipe repairs, replacements, main- 
tenance labor, hours and days of 
shutdown loss. 


CORAVOL in your steam system (1) pre- 
vents corrosion in steam and condensate lines, 
(2) cleans out clogging rust deposits resulting 
from previous corrosion. Thus, CORAVOL 
protects lines; increases effectiveness of heat 
transfer surfaces; restores original capacity of 
lines and the operating efficiency of valves and 
traps. 


CORAVOL is zot a boiler feed water treat- 
ment — it is designed expressly for use in steam 
systems. Because CORAVOL volatilizes and 
condenses with the steam, it circulates through- 
out your entire steam system and protects all 
zones from corrosive attack. 


The use of CORAVOL in steam systems is 
covered by U. S. patent No. 2053024. The 
Western Chemical Co., owner of this patent, 
grants licenses under which volatile amines pur- 
chased from other sources may be used in steam 
systems upon payment of royalty to Western 
Chemical Co. 


WRITE TODAY for complete FREE data about 
the CORAVOL process. 


CORAVOL is part of a complete tech- 
nical service which provides special 
formulas of treatment for: 

Boiler Feed Water . . . Hot Water 
Supply . . . Refrigerating Brine . . . 
Cooling and Condenser Water .. . 
Rapid Scale Removal . . . Coagulation 
. . . Algae Control. 


57 Years of Experience in the Chemical Treatment of Water 


WESTERN CHEMICAL CO. 


713 WASHINGTON KANSAS CITY, MO. 
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We can promise that — compared to 
many old boilers—a modern Pre- 
ferred Unit seems to consume fuel 
in “medicine-dropper doses”. Sav- 
ings on fuel of as much as 50% 
have frequently been realized by re- 
placing a boiler, in use for 15 years 
or more, with an up-to-the-minute 
Preferred complete steam generat- 
ing plant. 


Just flip the switch and your Pre- 
ferred Unit Steam Generator starts 
generating steam rapidly and eco- 
nomically. Operation is fully auto- 
matic — in all sizes — with all grades 
of fuel oil. 80% minimum thermal 
efficiency is guaranteed. 


Other special Preferred fea- 
tures insure the utmost in fuel 
economy: 


e Four long, steam-making, down- 
draft, gas passes provide maximum 
heat absorption. 


e Induced draft fan guarantees a 
constantly correct air supply under 
all barometric conditions— no ex- 
pensive stack is necessary. 


e The exclusive Preferred Horizon- 
tal Rotary Oil Burner—designed and 
manufactured for Preferred com- 
bustion chambers — assures perfect 
combustion at all times. 


And a complete range of sizes from 
10 to 500 H.P. means that you get 
the unit suited to your specific steam 
requirements. No need to buy a 
larger capacity than is necessary... 
or to use two small boilers in place 
of one large unit. 


You will find money-saving facts in 
two booklets which give the inside 
story of Preferred steam generation. 
“Dividends From Your Power Plant” 
explains the profit side of the story 
for management’s benefit . . . Bulle- 
tin 1000-E puts it into engineering 
language for the plant engineer. 
Send for your FREE copies today. 


PREFERRED UTILITIES MANUFACTURING CORPORATION, 1860 Broadway, New York 23, N. Y. 
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THE GENUINE 


REDUCING 
VALVES 


for dead-end service, 
or wherever close reg- 
ulation is required. 


Also Steam and Air Traps, Pump 
Governors and Boiler Feed Water 
Controllers. 


THE C. E. SQUIRES CO. 


E. 40th St. and Kelley Ave. Cleveland, O. 


Hi-Pressure Gage Glasses 


Round, Tubular and Flat Type 


RUBBER GAGE 
GLASS GASKETS 


Series 750... All Sizes 


Inclined tor 
Better Visibility 
Standard Type—Offset 
Adjustable Inclined 
Gage Fittings 


Leakless Super Try Cocks, Bronze 
Send for Catalog 48P and Forged Stee! Construction 


Ad water cowwnn & 00. 


LIVINGSTON, WN. J. LIVINGSTON 6-1400 


“AIROCOOL”’ 


GAS BURNER NOZZLES 


PATENTED 


P-850A 


PREVENT OVER-HEATING 
BURNING OF CASTINGS .. . 


and insure stable ignition over a long, 
trouble-free life. Renewable type re- 
cessed gas tips direct the separate 
igniter flames against the main volume 
of the mixture to insure stable ignition 

. and allow greater turndown with- 
out burnback. 


Recessed facing of 
refractory _ insulating 
plastic protects nozzle 
from extreme heat and 
prolongs nozzle life. 


For detailed informa- 
tion about these long- 
life nozzles, write for 
Supplement 3 to Bul- 
letin 55. 


Main Offices & Factory: 1250 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
Texas Office: 2nd National Bank Bldg..-Houston 
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Coal bunkers give longer service 
when armored with 


Connosive action of sulphur compounds 
leached from coal is easily checked with rugged 
bunker linings of LUMNITE concrete. In close 
contact with the steel, the dense concrete pre- 
vents corrosive water from working in behind 
the lining and aitacking the steel. 

LUMNITE is a special hydraulic cement of 
the calcium-aluminate type and is not a port- 
land cement. A structural cement for rapid con- 
struction, it is used with selected aggregates to 
make corrosion-resistant concrete. 


Tough, dense LUMNITE concrete resists 


concrete 


LUMNITE 


abrasive wear. Monolithic, one-piece con- 
struction does away with joints which may 
roughen up, tear out, cause leakage and expose 
the steel to corrosion. 


Instailation is easy. The LUMNITE lining 
can be shot on with a cement gun, plastered 
by hand or cast in place to exact form required, 
regardless of curves, corners and angles. 


Write for further information on coal bunker 
linings as well as other uses of LUMNITE 
in power plants. Also, ask for new booklet 
**Concrete Linings in Steel Stacks.” 


Lumnite Division 


UNIVERSAL ATLAS CEMENT COMPANY 


UNITED STATES STEEL CORPORATION SUBSIDIARY 
135 EAST 42nd STREET ¢« NEW YORK 17,N. Y. 
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against excessive vapor loss when storing petroleum 
products. Overpressure lifts cover, allowing vapors 
fo escape. Excessive vacuum lifts valve gasket, 
permitting in-breathing until normal pressure is 
restored, 


Specifications fo fif your venting requirements: 


Sizes 2" to 24"; Standard opening pressures, 3 to I'/ 


@2.; Maximum opening pressures, 16 to 4 o7.; Stand- 
ard opening vacuum, '/2 oz, Bodies, Covers, Gas- 
kets, in wide variety of metals and materials. 

Call your nearest B S & B Sales Engineer today! 
Or write to Special Products Division, Black, Sivalls 
& Bryson, Inc., Power and Light Building, Kansas 
City 6, Missouri. 


SPECIFICATIONS 
i Standard 
Vacuum, 


2 
= 

‘ 


Positive Vapor Contre with 
BS &B VENT VALVES 


3a BS & B Vent Valves offer positive protection 


BLACK, SIVALLS & BRYSON, INC. 


KANSAS CITY, MO. 
CASPER, WYO. 


OKLAHOMA CITY, OKLA. 
CALGARY, ALTA. 


WHERE TO BUY 


Featuring additional products specialties and services for power plants 


DETROIT 


Indu 
Waste 
Burners” 


MAXIMUM FIRING 
and COMPRESSION 
INSTRUMENT 


FOR DIESEL AND GAS ENGINES 


A hydraulic compression pressure indicator which 
aids in eliminating trouble and unnecessary repair 
work for pressure measurements of all pulsating 
gasses and fluids. 

Direct reading, indicates readily the type and 
location of faulty operation or failure, insures 
— operation by properly balancing cylinder 


PRICE $21.25 
Send check or money order, or write for 
descriptive booklet. 


SPECIALTIES CO. 
P. ©. Box Morristown, N. J. 


BIRCH 


Pump 
Valves 


Standard In 


WORKS 
eT Increase efficiency, capacity, econemy—de- 
slippage, leakage, fuel 
seat ports, warp, break, curl, er ride 
For hot or cold water service . . + 
MANUFACTURING co. 
1521 Ick St., Chicago, I. 


147 "Fourth Ave. 
ew! City 


TEST SPEEDS and SAVE.—At a glance 
REVOLUTIONS and FEET 


min, 
SPEED 
BELT SLIP 
Send +4 ‘Bulletin 
0- 1 Improved Hand 
Tachometer-Cutmeter 
0. ZERNICKOW CO. 
21 Park Row New York 


"BRANCHES! 
PHILADELPHIA “BUFFALO 


“MONO” 
BOILER BAFFLES 
HIGH TEMPERATURE 


Refractory Cements 


1715 NIAGARA ST., BUFFALO, 


Tf you don’t see 


what jou want... 
ask for it 


if you don’t see the equipment 
advertised that you want, 
for it—ask the advertisers—or 
we will gladly ask them for you. 
Classified Advertising Diviston 


POWER 
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industry, too 


leading machinery manufacturers 


MARSH ALONE HAS THE 
“RECALIBRATOR" 


quickest and best 
way to correct a gauge 
that has been knocked 
out of adjustment by 
improper handling. 


rely on awh 


Manufacturers of milk processing, can- 
ning, packing and similar equipment 
know the vital importance of highly de- 
pendable, extremely accurate pressure 
and vacuum indication. That is why 
Marsh Gauges are on the preferred list in 
the food-machinery field . . . are chosen 
as standard equipment by the largest pro- 
ducer of machinery of this type and by 
32 other leading food-equipment manu- 
facturers. 

The wide range of conditions found in 
the highly varied processes of the food 
industry are a real challenge to pressure 
gauge quality, so the preference shown 
by this industry is an impressive tribute 


to Marsh design and construction. How- 
ever, it is no more significant than the 
preference shown by manufacturers in 
many other fields. 

These manufacturers who use gauges 
as standard equipment have found in 
Marsh instruments the uncompromising 
quality that has made them “The Stand- 
ard of Accuracy.” In short, they have 
found the kind of product they are proud 
to make part of their own product! 

Consider this when you choose a gauge 
or when you purchase equipment requir- 
ing a gauge. Insist on the Gauge that is 
preferred by the most discriminative 
users of pressure gauges—MARSH. 


JAS. P. MARSH CORPORATION, 2025 Southport Avenue, Chicago 14, Illinois 
Export Dept.: 155 E. 44th St., New York 17, N. Y. 


Jas. P. Marsh products include: A full line and range of gauges in 
compound, altitude, hydraulic, sprinkler, ammonia, ounce-graduat 


ressure, 
retard, 


test, and diaphragm types. Dial thermometers in rigid stem and remote reading 
types. A broad line of steam and hot water heating specialties. Ask for literature. 
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CONSULTING 
CONSTRUCTION 


PROFESSIONAL SERVICES 


DESIGN 
PLANS 


EXAMINATIONS 
SURVEY © REPORTS 


TRADE MARKS 


BURNS & 


Power Plants - 
Electric Systems - 


ENGINEERING COMPANY 
Consulting Engineers 
Steam - Diesel - 
Rate Reports - Valuations 
Water and Sewer Systems and Treatment 
Box 7088, Country Club Station, 
Kansas City 2, 


McDONNELL 


50th Year 
Hydro 


Missouri 


Can Money Be Saved 
in Your Plant? 


. The specialists whose professional cards appear in 


this Directory, can answer that question—are an- 
swering it continually for other power men. 


J. E. SIRRINE COMPANY 


Engineers 
Power Plants Consultation 
Design Reports 
Water Steam Utilization Plans 


South Carolina 


Greenville 


tor Testing, 
FLU 


5217 Belfield Avenue 


DERBYSHIRE 
MACHINE & TOOL COMPANY 


Manufacturing Engineers 
FLUID FLOW LABORATORY 
Complete Facilities 


Development and Research on 
D FLOW DEVICES 


Philadelphia 44, Pa. 


T. MASENG & ASSOCIATES, Inc. 


Engineer 
Electrical, Structural, Mechanical 
Design Reports Rates 


7 So. Dearborn Chicago 3, Ill. 


STANLEY ENGINEERING 
COMPANY 
CONSULTING ENGINEERS 
Plants 


Power 
Steam - Diesel - Hydro 
Design - Construction - Test, - Valuation 


Hershey Building Muscatine, Ia. 


Structural 


New York 
Newark 


DESIGN SERVICE CO. 


Engineering Divisions 
Mechanical 
Power plants 

Commercial Buildings ¢ Refineries 


Electrical 
Industrial Plants 


Philadelphia 
Cleveland 


LUKE L. NAKASHIAN 
Engineer 
PROCESS STEAM PLANTS 
POWER PLANTS 
OIL REFINERY EQUIPMENT 


404 Park Square Building Boston 16, Mass. 


JOHN A. STEVENS, INC. 


Established 1909 
CONSULTING ENGINEERS 


Power Plants Paper Mills 
Dye Houses Surveys 
Lowell, Massachusetts 


Modern 


ELECTRIC 
CONSTRUCTION CO. INC. 


Engineere—Contractors 
Design—FErection—Maintenance 


Power Plant, Sub Stations 
Transmission and Distribution Lines 


Philadelphia, 


Equipment 
Pa. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


CONSULTING ENGINEERS 


Design Operations 
Steam - Hydraulic - Gas 


231 S. LaSalle St. Chicago (4), IIL 


SYSKA & HENNESSY 
Engineers 


Consultation Plans 


Power Plants 


Reports 
Disposal Plants 
Water Systems 
144 East 39th Street 
New York, New York 


Power Plant Des 


61 Broadway 
New York 


GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 
Industrial and Utilities 


Rehabilitation and Maintenance 


Steam — Diesel — Hydro 


17 & Sansom St., 


ign and Construction 


7 K St., N.W. 


c 
Phila., Pa. 


REYNOLDS, SMITH AND HILLS 


ENGINEERING CONSULTANTS 


Specialists in Design and Construction of 
Industrial and Central Station Plants 
Reports, Analyses and Surveys 


10 South Laura St. Jacksonville, Fla. 


JAMES ALLEN TUCK 
Consulting Engineer 


Design — Power Plants 
Industrial & Utility 


Diesel, Steam, Hydro 
Also Central & Sub-Station 


41 Park Row, N. Y., ¥. 
Phone: Barclay 2196 


Enaineers 


Design — R 


KEGARISE-CRONK 
ENGINEERING CORP. 


Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Steam and Electric Utilization 


334 E. Main St. P.O. Bow 668 Johnson City, Tenn. 


- Consultants 


eports — Plans 


SANDERSON & PORTER 


Engineers and Constructors 


New York 
San Francisco 


Chicago 
Los Angeles 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design-Construction-Reports-Appraisals 


80 Broad Street, New York 4 


ALLWINE 


Booklet and form 


LANCASTER, 


Registered Patent Attorneys 
Patent and Trade-Mark Practice before U. 8. 
Patent Office. Validity and infringement 
Investigations and Opinions. 


orwarded u 
Suite 456, 815- 15th 


& ROMMEL 


**Evidence 
upon req 
N. Washington 5. D.C. 


SARGENT & LUNDY 
ENGINEERS 


140 South Dearborn St. Chicago, Illinois 


WHITMAN, REQUARDT 
AND ASSOCIATES 


Engineers-Consultants 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plants—Supervision—Appraisals 
1304 St. Paul Street Baltimore 2, Md. 


Can Money Be Saved In YOUR Plant? 


The specialists, whose professional cards appear in this 
Directory, can answer that question—and are answering it 
eontinually for other power men. 
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150 KW DC Turbine Generator 
Set. Seven stage, 6583 RPM tur- 
bine coupled to single reduction, 
double helical gear. Generator 
1200 RPM. Four sets available. 


200 KW DC Turbine Generator 
Set. Multistage, 10,012 RPM tur- 
bine arranged to drive through 
reduction gear, Four sets avail- 
able. 


POWER October 1947 


Millions of dollars’ worth of this equip- 
ment, produced by ‘“‘big-name”’ manufac- 
turers, is offered in this great Sealed Bid 
Sale. It includes 12,500 to 50,000 horse- 
power steam turbines, turbines of the 
marine propulsion type, and direct-drive 
generator sets like those illustrated, to- 
gether with spare parts for the generator 
sets. Inventories also include various sizes 
of electric windlasses and their spare parts. 


For a complete listing of the equipment 
being offered, write: Customer Service 
Center, War Assets Administration, at any 
one of the following addresses: 


Lawrence & Warren Sts. 157 South Howard St. 
Helena, Montana Spokane, Washington 


1409 Second Avenue 
Seattle, Washington 


This sale is being conducted by these 
Customer Service Centers. Bids will be 
accepted up to 5 P. M., November 15, 
1947. However, you can get your com- 
plete listing now. Ask for Listing No. 
SEL-62-42632. 


OFFICE OF GENERAL 


Offices located at: Atlanta + Birmingham «+ Boston + Charlotte 

Chicago « Cincinnati - Cleveland + Denver + Detroit + Grand Prairie, 

Tex. « Helena «+ Houston «+ Jacksonville + Kansas City, Mo. « Little Rock 

Los Angeles « Louisville Minneapolis Nashville New Orleans New 

York « Omaha « Philadelphia « Portland, Ore. « Richmond « Salt Lake City 

St. Lovis * San Antonio + San Francisco + Seatfle »« Spokane « Tulsa 1348 


Customer Service Centers in these and many other cities. 


\ | | TURBO-GENERATORS 
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Cross-sectional view of Quaker 
Rod Packing bofore insertion. 


Sliding-wedge action increases 
thickness as pressure is applied. 


QUAKER 


P.P.P. ROD PACKING 


eee self-sealing 
- leak-proof 
friction-free 


Daniel's P.P.P. Packing, made exclusively by 
Quaker, provides tight-sealing, low-cost service 
even under high pressure, due to its sliding-wedge 
action. Note illustration above—when packing 
is compressed, the sliding-wedge movement in- 
creases its thickness. This applies firm, uniform 
pressure around piston rod, assuring tight, leak- 
proof sealing with minimum friction. The higher the 
working pressure ... the tighter the seal. 

Rigid installation tests made of Daniel's P.P.P. 
indicate power savings of over $105.00 a year 
per rod as compared to other types of packing. 

“ Expertly-made and carefully lubricated, it's the 
Perfect Piston Rod Packing. That's why it pays to 
switch to Quaker for economical packing service 
for steam, ammonia, water, hydraulic equipment 
and countless other uses. Call your Quaker Dis- 
tributor today. 


"If there’s a way to get it done . . . Quaker will do it"’ 


QUAKER RUBBER 


CORPORATION 
PHILADELPHIA 24, PA 


Western Territory 


American Glass, Dial and Recording There 
mometers are sold by leading distributors every- 
where. Write to them or to us for information. 


MANNING 


It took three slaves... 


When the ancient Roman Severanius ordered 
that his bath water should always be kept at 
“a comforting warmth” tlffte slaves were re- 
quired to keep the fire going just right. Even 
then there were lapses, moments of forgetful- 
ness and wrong guesses. 

Had Severanius lived in 1947, AMERICAN 
Temperature Regulators would do the job 
safely, accurately, and without guess-work or 
forgetfulness. 

AMERICAN Temperature Regulators pro- 
vide the ultimate in precision control on hot 
water generators, feed water and fuel oil heaters, 
storage tanks and a host of other power and 
process plant services. 

Special features include center guided Stain- 
less Steel Seats and Discs ground to rigorous 
specifications of tightness, lifetime actuating 
bellows, ball-bearing adjustment, and over- 
temperature safety protection. Husky bronze 
valve bodies with union ends facilitate instal- 
lation and prevent distortion due to possible 
misalignment of piping. 


Industrial Instruments 
A Product of 


MANNING, MAXWELL & MOORE, INC. 


BRIDGEPORT 2, CONNECTICUT 


Makers of ‘American’ Industrial Instruments, Hancock Valves, Ashcroft Gauges, 


Consolidated Safety and Relief Valves. 
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SEARCHLIGHT SECTION 


EMPLOYMENT BUSINESS OPPORTUNITIES 


UNDISPLAYED RATE: 

Ge available for equipment advertising) 

cents per line, minimum 4 lines. To figure 
advance payment count 5 average words as a 
ine and allow 10 words for a publication box 
number address. 
POSITIONS WANTED (full or part-time in- 
dividual! salaried employment only), the 
above rates. 
PROPOSALS, 75 cents a line insertion. 


INFORMATION: 
BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices. 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


NEW ADVERTISEMENTS received by September 10th will appear in the November issue, subject fo limitation of space available. 


© EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 


This advertising rate ts $10.00 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request, 


AN ADVERTISING INCH Is measured % tach 
vertically on one column, 3 columns—30 inches 
—to a page. 


WANTED—GRADUATE 
ELECTRICAL, MECHANICAL AND 
STRUCTURAL ENGINEERS AND 
DESIGNERS 


For power station, electrical transmis- 
sion and distribution, and substation en- 
gineering, design, and operation. Loca- 
tion, Western Pennsylvania. Qualifica- 
tions, experience record, and picture 
should be submitted with letter of ap- 
plication. 


P-2045, Power 
330 West 42nd Street, New York 18, N. Y. 


WANTED 


POWER PLANT 
MECHANICAL ENGINEERS 


Thoroughly experienced in design of mod- 
ern plants and qualified to supervise engi- 
neering staff. Annual salary in neighbor- 
hood of $10,000. Location in greater New 
York area. Give full details of education, 
experience, age, availability, willingness 
to travel, etc. 


P-1317, Power 
330 West 42nd Street, New York 18, N. Y. 


WANTED 


ENGINEERS 


Wanted by Michigan firm of cnginaete, men quall- 
fied fer structural and meohanical design, draft- 
ing, and construction supervision on power plant 
werk. Ausswer to 


P-276, Power 
520 North Michigan Ave., Chieago 11, IIl. 


Mechanical Engineer or Design Draftsman 
whe has had several years’ experience, wanted for 
plant in Eastern Pennsylvania, One familiar with 
ndustrial, Power Plant, and/or Refinery piping 
installations and pressure containing vessels, 
Permanent employment and excellent opportunity 
for advancement with old established firm. State 
full details as to age, education, experience and 
salary expected. 


P-1926, Power 
330 West 42nd St.. New York 18, N. Y. 


MECHANICAL ENGINEER 
WITH 15 TO 20 YEARS EXPERIENCE 
In The Design of Steam 
Electric Generating Stations 
FOR ADMINISTRATIVE POSITION 
With a Large Eastern Utility 


P-335, Power 
330 West 42nd Street, New York 18, N. Y. 


CHIEF ENGINEER 
WANTED 
Chief Engineer for well known established firm of 
Engineers & Constructors. Prefer man with 15 to 
20 years of mechanical and process experience in 
Petroleum, Refining, Chemical and Power to orga- 
nize and direct engineering work with complete 
responsibility. Excellent salary and bonus arrange- 
ment. Location—Midwest. 
P-1935, Power 
520 North Michigan Ave., Chicago 11, Il. 


WANTED 
CHIEF OPERATING ENGINEER 


By old established firm for bee a pressure 
boiler plant in large processing factory 
located on Northwest Side of Chicago. 
Must be experienced and capable of tak- 
ing charge of maintenance and operation 
of boiler room and all processing equip- 
ment in plant. Should be capable of man- 
aging maintenance force. Salary to suit 
experience and ability. State experience 
in detail, age and salary desired in letter. 
Our own organization knows of this ad. 


P-2008, Power 
530 North Michigan Ave., Chicago 11, Ill. 


POSITIONS VACANT 


WATCH ENGINEERS, New England utility 

needs operators for turbo-electric power 
Plant. Experience burning fuel oil essential. 
State qualifications and references in first 
letter. P-1227, Power, 330 W. 42nd St., New 
York 18, N. Y. 


WANTED—WATCH Engineers for power 

plant of a large industrial plant. A college 
degree is preferable, but may be offset by 
adequate experience, particularly in the 
operation and maintenance of large coal-burn- 
ing boilers. P-1387, Power, 330 W. 42nd St., 
New York 18, N. Y. 


ELECTRICAL ENGINEERS with some ex- 

perience in substation and power plant de- 
sign. ' Pleasant working conditions, Location 
in ideal home community. Write Electrical 
Engineer, Pennsylvania Power & Light Com- 
pany, Allentown, Pa. 


OPENING FOR junior sales and service man 

in small organization handling power plant 
equipment. Diesel knowledge helpful. P-1918, 
Power, 330 W. 42nd St., New York 18, N. Y. 


LARGE MANUFACTURER in Southern Texas 

needs a qualified industrial engineer ex- 
Perienced in all phases of industrial engi- 
neering work including job evaluation, time 
study, work simplification, office and clerical 
procedures, etc., to expand work now being 
done mainly along the lines of Job Evalua- 
tion to include all applicable phases of indus- 
trial engineering work. Additional training 
or experience in chemical or petroleum engi- 
neering or similar technical flelds would be 
desirable but not necessary. P-1913, Power, 
520 N. Michigan Ave., Chicago 11, IIl. 


INTERESTED SECURING services of com- 

petent experienced piping draftsman having 
fair knowledge of power piping standards for 
permanent employment in Midwest engineering 
organization. Communicate P-1809, Power, 520 
N. Michigan Ave., Chicago 11, Ill., regarding 
salary and details of experience and submit 
brief digest of experience. Position will not 
require man to take independent charge but 
opportunities will be offered to develop under 
competent leadership. 


OPERATING ENGINEER, Power House, for 

medium-sized industrial plant. New high- 
Pressure plant being installed to operate 
along with low-pressure equipment for elec- 
tric generation. Includes supervision of utili- 
ties such as water, compressed air and re- 
frigeration. Should be able to control heat 
balance for efficient operation. Include quali- 
fications, references and recent photograph; 
also give approximate salary desired. Middle 
Atlantic location. P-1762, Power, 330 W. 42nd 
St., New York 18, N. ¥ 


POWER PLANT Mechanic-Maintenance ma- 
chinist, experience power equipment—tur- 

bines, boilers, engines, ete. Write to Robert 

Gair Company, Inc., Piermont, New York. 


(Continued on page 310) 
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Additional Position Vacant ads 
on page 310 


MECHANICAL 
DESIGNERS 


With experience on design for Com- 
mercial and Industrial Buildings, in- 
cluding Chemical Plants, Power 
Plants and Laboratories. 


Designers and checkers for Air 
Conditioning Pressure Vessels, Proc- 
ess and Power Piping, Plumbing, 
Sewer and Underground Piping. 


Applicants for Design positions 
should be willing to perform board 
work in connection with their own 
designs. 


Openings in our Cleveland and New 
York Offices. 


Lengthy employment offering good 
salary for those who qualify. 


Send complete resume stating ex- 
perience, education, salary require- 
ments and date of availability to 
either of the following addresses 


THE H. K. FERGUSON COMPANY 


Engineers and Builders 


FERGUSON BUILDING 
East 11th and Walnut, CLEVELAND, OHIO 
or 


19 Rector Street, New York, N. Y. 


WANTED 
Hydro & Steam Power 
Operating Engineer 


For large manufacturing company 
using 225,000,000 kwh annually. Ex- 
tensive experience in the operation of 
hydro-electric and steam-electric power 
system prerequisite. Must have Elec- 
trical or Mechanical Engineering de- 
gree. 
Applicants please furnish personal 
data and experience record. State 
salary requirements. 
All replies strictly confidential. Sub- 
mit application and resume of quali- 
fications to 

P-1864, Power 
330 West 42nd Street, New York 18, N. Y. 
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SEARCHLIGHT SECTION 


POSITION VACANT 


Test Engineer under 25 years of age 
for modern pulverized coal fired steam 
electric generating station in Middle 
West. Experience or educational back- 
ground such that he can be trained to 
make boiler water analyses, boiler and 
turbine tests and miscellaneous plant 
tests, State salary required. 


P-1529, Power 
620 North Michigan Ave., Chicago 11, Ill. 


4 


SALESMAN WANTED 


having experience or following industrial plants. 
Experience our line not esssential. Car necessary. 
Lucrative permanent connection to right man. 
Give full particulars in reply. Will be treated 
confidential. 


SW-1861, Power 
330 West 42nd St., New Yerk 18, N. Y. 


(Continued from page 309) 
SELLING OPPORTUNITY OFFERED 
SALES ENGINEER: Experienced with high- 

pressure industrial boilers. Key territories 
available. Write manufacturer. SW-1812, 


SALARIED POSITION $2,500-$25,000. This 

thoroughly organized confidential service of 
27 years recognized standing and reputation 
carries on preliminary negotiations for super- 
Visory, technical and executive positions of 
the calibre indicated, through a _ procedure 
individualized to each client's requirements. 


Retaining fee protected by refund provision. 
Identity covered and present position § pro- 
tected, Send only name and address for 


details. W. 
Buffalo 2, N. a 
SALARIED PERSONNEL $3,000-$25,000. This 

confidential service, established 1927, is 
geared to needs of high grade men who seek 
a change of connection under conditions as- 
suring, if employed, full protection to present 
position. Send name and address only for 
details. Personal consultation invited. Jira 
Thayer Jennings, Dept. G, 109 Church Street, 
New Haven, Conn. 


Bixby, Ine., 270 Dun Bldg., 


POSITIONS WANTED 
CHIEF ENGINEER, Centrifugal Pumps, 30 
years experience in this specialty. Wide ex- 
Perience in practically all types from small 
close-coupled units to large mine pumps, 
boiler feeders, etc. Prefer firm wanting highly 
productionized new lines, or manufacturer of 
associated equipment desiring this additional 
product. Eastern location. PW-1419, 330 
W. 42nd St., New York 18, = - 
STEAM POWER Plant Supervisor or results 
engineer—age 38; married; eighteen years 
experience all phases of hi-pressure steam 
plant operation testing and maintenance. 
PW-1793, Power, 520 N. Michigan Ave., Chi- 
eago 11, 
STEAM POWER Plant Superintendent, non- 
professional, Canadian, married, family, 
forty-one years of age. Twenty-four years 
experience in erection, operation and main- 
tenance of steam power plants, wishes to 
locate in U. 8. Prefer newsprint mill, but 
will consider any reasonable offer. Details 
and references on request. PW-1947, Power, 330 
W. 42nd St.. New York 18, N. Y. 
GENERAL FOREMAN Electrical. Experi- 
enced in supervision operation, maintenance 
and construction of hydro-electric power 
plants and systems. Generation to 130,000 
KW, transmission to 230,000 V. Metering, re- 
laying, electric and hydraulic control, dis- 
patching. PW-1780, Power, 68 Post St., San 
Franciseo 4, Cal. 


WANTED 
ANYTHING within reason that is wanted in the 
field served by Power can be quickly located 
through bringing it to the attention of thous- 
ands of men whose interest is assured because 
this is the business paper they read. 


ENGINEER—MECHANICAL 
with PROFESSIONAL LICENSE 


7 years’ experience in production and 
development work—interested only in 
position requiring drive and ability. 


PW 1895 Power 
520 N. Michigan Ave., Chicago 11, III. 


OFFICIAL PROPOSAL 


(100) 
Electric Generator Plants 

The Iraq Embassy, 3141-34th Street, 
N.W., Washington, D. C., invites bids on 
a quantity of 100 complete diesel engine 
driven electric generator plants to meet 
with the following general specifications: 
(Detailed specifications available upon 
request) 

DIESEL ENGINE: 

Four stroke cycle, water cooled, engine 
speed not exceeding 1000 r.p.m. complete 
with all starting, operating and functional 
accessories including fuel service tank and 
exhaust muffler—all suitable for high 
ambient and tropical operation. 
ALTERNATOR: 

Direct connected type. Output between 
40 k.w. and 60 k.w. (50kva and 75 kva at 
.8 p.f.) with adequate overload capacity at 
120°F. ambient temperatures. Alternating 


current three phase, fifty cycles, 400/230 

volts. 

SWITCHBOARD: 
Complete electric switchgear including 

automatic voltage regulator, circuit 

breaker, synchronising device, meters, 

switches, ete. necessary for satisfactory 

operation of set. 

TOOLS: 


Complete set of tools and essential spares. 


Cask Ready 


FOR YOUR 


ELECTRICAL EQUIPMENT 


Electric motors, AC and DC 


Motor Generator Sets 
Air and Oil Circuit Breakers 
Panels 
Exhaust Fans 
Control Equipment 

Send us list with full details 

WIRE OR PHONE 

P. O. Box 534 


POWER EQUIPMENT CO. 


373 $0 GOODMAN ST. ROCHESTER NY 


Pron: 


WANTED - 


INDUSTRIAL 
ENTERPRISE 


Large financially power- 
ful diversified organiza- 
tion wishes to add an- 
other enterprise to pres- 
ent holdings. 


ASH PAID 


FOR CAPITAL STOCK OR ASSETS 
Existing Personnel Normally Retained 
STRICTLY CONFIDENTIAL 
Box 1234, 1474 B’way, N. Y. 18, N. Y. 


Air Compressors Wanted | 


Horizontal Water Cooled—Any size 
also 2 Stage portable units 


L. W. BAUER 
North Bergen, N. J. 


WANTED 


One M. G. Set 


150-200 K.W.—125 Volt, Compound In- 
terpole D.C. Generator—Driven by 220- 
3-60 Synchronous A.C. Motor of suit- 
able size. Manual reduced voltage 
starter, suitable accessories acceptable. 


OHIO VALLEY GENERAL HOSPITAL 


Wheeling, West Virginia 


WANTED 
One 6000 or two 3000 KW condensing 
turbo generators 4160/3/60, steam pres- 
sure 110 PSI complete with condenser 
and auxiliaries. 


REYNOLDS METALS COMPANY 
Hurricane Creek Plant Bauxite, Ark. 


WANTED 


TURBO-GENERATOR 


Approx 2500 KVA 2300/3/60 
180+ pressure 20+ + or — 
Extraction. 


Not over 20 years old 
EVANS PRODUCTS COMPANY 


Coos Bay, Oregon 


WANTED FOR CASH 


TURBINE 
GENERATING UNIT 


1500 to 200 KW., 80% P.F., 3 phase. 60 
cycle, 480 volts condensing steam tur- 
bine generator unit, 200# steam pres- 
sure at 125° Superheat furnished com- 
plete with a surface condenser, exciter. 
switchboard and instruments. 
W-2034, Power 
520 North Michigan Ave., Chicago 11, Ill. 


MARIEMONT 


—-TRANSFORMERS- 


TRANSFORMERS WANTED 


in operating condition or burnt out. 
giving complete nameplate data and stating condition. 
We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 


Mail us list 


Since 1912 


CINCINNATI 27, OHIO 
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MOTOR GENERATOR SETS 


1—125 KW Crocker Wheeler 125 V, 1200 RPM. 2300 
V., Squirrel Cage. 


1—100 KW Elec Mach. 125 V., 1200 RPM. 4150 
volt, synchronous, 


1—100 KW General Electric, 230 v., 990 RPM. TS 
4150 v. syn. 


1—50 KW Ridgeway 1200 RPM. 550 Volt, Motor Sa. 
Cage, 220 volt. 


1—5 KW General Electric, AC Gen. 1800 RPM, 120 
volt, single phase, DC Motor, 230 volt. 


4—100 KW General Electric, 4 volt, 1200 RPM. 125 
HP Squirrel cage 220/440 volt, 


ENGINE GENERATOR SETS 


1—150 KVA General Electric, Ames Uniflow 220 volt, 
3 phase, non-condensing. 


1—62%2 KVA Westinghouse 240 volt, 3 phase, Fair- 
banks non-condensing. 


2—13 x 15 Uniflow Engines 150/300 RPM for Ice 
Compressors. 


1—200/273 volt Gasoline Van Bierck 8 cyl. 1500 RPM. 


TURBO GENEATO SET 


1—300 KW General Electric ATB 240 Volt, 3 phase, 
condensing. 


1—30 KW Allis Chalmers 3600 RPM, 125 volt, Terry 
Non-Condensing. 


TRANSFORMERS 


3—1000 KVA Single Phase General Type H, 
4150 volt primary 230/460 secondary. 


1—200 KVA Pittsburgh 4000 volt, single phase 110/220 
volt secondary. 


1—1000 KVA General Electric Auto transformer, 3 
phase, 4150 volt, 3 phase, 2406 volts. 


_— KVA 2400 volt primary. 240/480 secondary, 


TH!S SEAL IS YOUR GUARANTEE 
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2—150 KVA 3 phase, 4320 high tension primary, 125/ 
217 secondary, General Electric. 

3—150 KVA Wagner, 440 volts primary, 120 volt sec- 
ondary. 

3—75 KVA 440 to 220 primary ,120 to 240 secondary. 

5—50 KVA Westinghouse, 13,800 primary, 125 volt 
secondary, 

5—50 Westinghouse, 12,800 primary, 240/120 secondary. 

2—2500 KVA 12900 volts to 220 volts secondary. 

1—100 KVA Westinghouse, 13200 volt, 250 volt, single 
phase. 

10—27% KVA General Electric brand new Air Cooled 
440/220 220/110 single phase. 

3—10 KVA Westinghouse Air Cooled, 450 volt, pri- 
mary, 117 Volt secondary, single phase. 

1—7% KVA American 2200 volt primary, 230 volt, 
single phase. 


1—7% KVA Maloney 440 volt primary 110/220 sec- 
ondary, single phase. 


A. C. GENERATORS 


500 KW General Electric .8 PF, 3600 RPM. ATB, 600 
volts, DC exciter. 


240 KW General Electric .8 PF, 600 RPM. ATB, 600 
volts, DC exciter. 

200 KVA Allis Chalmers, 3600 RPM. 240 volt, 2 
phase, DC exciter. 


200 KVA Westinghouse, 600 RPM, 240 volt, 3 phase, 
DC exciter. 


200 KVA Allis Chalmers, 900 RPM. 240 volt, 3 phase, 
DC exciter, 


180 KW Westinghouse, 514 RPM. .8 PF. 550 volt, 3 
phase, 


2—167 KVA General Electric, 1200 RPM. .6 PF, 450 
volt, 3 phase. 

165 KW Electric Machinery, 514 RPM. 240 volt, 3 
phase. 

120 KW General Electric, ATB, .8 PF. 720 RPM. 
2300 volt, 3 phase, 

100 KW General Electric, ATB, 600 RPM. 240 volt, 
3 phase, DC exciter. 

62% KW Allis Chalmers, 3600 RPM, 220 volt, 3 phase, 
DC exciter. 

35 KW Columbia Elect. .8 PF. 1200 RPM. 240 volt, 
2 phase, DC exciter. 

31.3 KVA American Customs, .8 PF, 1200 RPM. 120/ 
208 volt, 3 phase, DC exciter, 

12.5 KVA Westinghouse, .8 PF. 1200 RPM. 240 volt, 
3 phase, DC exciter. 


A STANDARD OF QUALITY 
THAT IS NEVER LOWERED 


Electrical 
Equipment 


rebuilt and tested by 
our Electrical Engineers 


TO N.I.S. A. STANDARDS 


SYNCHRONOUS MOTORS 


200 HP Elec. Machinery, 450 RPM. 440 volt, 3 phase. 


153 HP General Electric, T.S. 900 RPM. 4160 volt, 3 
phase, DC exciter. 


75 HP, 1200 RPM. General Electric, 440 volt, 3 ph., 
DC exciter. 


70 HP Electric Machinery, 180 RPM. 2200 volt, 3 
phase. 


40 HP Westinghouse, 1800 RPM. 220 volt, 3 phase, 
DC exciter. 


35 HP General Electric, 1200 RPM. 2200 volt, 3 
phase, DC exciter. 


20 - Westinghouse, 1800 RPM. .8 PF, 220 volt, 3 


MOTORS—3 ph. 60 cycle 
SQUIRREL CAGE 


1—125 HP U. S., 1200 RPM. vertical hollow shaft, 
220 volt, 3 phase, 60 cycle. 


1—450 HP Ridgeway 900 RPM. 2200 volt, 3 phase. 


3—40 HP General Electric, Type KT, 900 RPM. 220 
volt, 3 phase, 


1—35 HP General Electric, Type 1, 600 RPM, 350 
volt, 3 phase, 


2—10 HP Westinghouse gear 440 RPM. output 440 
volt, 3 phase, 


MOTORS—3 ph. 60 cycle 
SLIP RING 


1—450 A General Electric, 425 RPM, ITC, 440 volt, 
25 cycle. 


1—100 HP General Electric, 720 RPM. IM, 440 volt, 
25 cycle. 


1—50 HP F & B, 1800 RPM. BV, 220 volt. 

1—50 HP General Electric, 900 RPM. IM, 440 volt. 
1—40 HP Cont. 1150 RPM. SA55, 220 volt. 

1—40 HP General Electric, 1130 RPM. MT, 220 volt, 
1—40 HP General Electric, 900 RPM. MT, 220 volt. 
1—40 HP General Electric, 900 RPM, MTI, 2000 volt. 
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POWER PLANT MACHINERY 


750 KVA NORDBERG UNIFLOW ENGINE GENERATOR UNIT 


600 KW 80% P.F. 750 KVA General Electric alternating current generator 3 phase 60 cycle 4000/2300/600/480/ 
240 volts 150 RPM direct connected to Nordberg unifiow noncondensing engine, 150-200# steam pressure, 
0-15# back pressure. This unit is in excellent condition, available for immediate delivery. 


CONDENSING TURBO UNITS 
3 phase 60 cycle 


12500 KVA Wstgh. 2400 volts 200# 
steam 
7500 KVA G.E. 2400 volts 250# steam 
3750 KVA Wstgh. 4160 volts 200# 
steam 
2500 KVA Allis 2400 volts 200# steam 
2250 KVA G.E. 480 volts 250/400# 
steam 
1875 KVA G.E. 480 volts 225# steam 
1563 KVA Allis 2400 volts 200# steam 
1250 KVA G.E. 2400/600 volts 250# 
steam 
937 KVA G.E. 480 volts 150# steam 
375 KVA G.E. 480 volts 400# steam 


NONCONDENSING TURBO 
UNITS 


3 phase 60 cycle 


2500 KVA G.E. 480 volts 150# steam, 
15# exhaust 

1250 KVA Wstgh. 2400 volts 300% 
steam 10# exhaust 

937 KVA Moore 2400 volts 175# steam 


20# exhaust 

750 KVA G.E. 480 volts 115# steam 
5# exhaust 

625 KVA Wstgh. 480 volts 300# steam 
10# exhaust 

375 KVA Terry 240 volts 200# steam 
100# exhaust 

375 KVA G.E. 240 volts 150# steam 
10# exhaust 

250 KVA G.E. 480 volts 200# steam 
5# exhaust 

187 KVA G.E. 480 volts 250# steam 
15# exhaust 


187 KVA Wstgh. 240 volts 125# steam 
25# exhaust 


EXTRACTION TURBO UNITS 


3 phase 60 cycle 
3750 KVA Wstgh. 2400 volts 150# 


steam, 10# extraction 

2500 KVA G.E. 600 volts 225# steam, 
20# extraction 

1250 KVA Allis 480 volts 300# steam, 
35# extraction 

1250 KVA Elliott 480 volts 150# steam, 
60# extraction 

625 KVA Wstgh. 480 volts 250# steam, 
25# extraction 


UNIFLOW UNITS 
3 phase 60 cycle 


750 KVA Skinner, 2400 volts, 175% 
steam, 15# exhaust 

575 KVA Skinner, 240 volts, 200% steam, 
5# exhaust 

375 KVA Skinner, 2400 volts, I50# 
steam, 5# exhaust 

312 KVA Skinner, 480 volts, 175 steam, 
5# exhaust 

240 KVA Ames, 240 volts, 125% steam, 
5# exhaust 

200 KVA Skinner, 240 volts, 125% steam, 
5# exhaust 

187 KVA Ames (vertical) 240 volts 
150# steam, 5# exhaust 


BOILERS 


60,000 Ibs/hr Springfield 225 lbs. steam 
500 deg. T.T., pulverizer 

37,500 Ibs/hr Heine 400 Ibs. steam 620 
deg. T.T., oil burner 

35,000 Ibs/hr B&W 425 Ibs. steam 700 
deg. T.T., stoker 

30,000 Ibs/hr B&W 525 Ibs. steam 600 

deg. T.T., pulverizer 


DIESEL UNITS 
3 phase 60 cycle 


625 KVA Fulton 480 v. 

575 KVA Mclntosh-Sey. 2400 v. 
432 KVA Worthington 2400 v. 
350 KVA Worthington 2400 v. 
250 KVA General Motors 480 v. 
250 KVA Fairbanks Morse 2400 v. 
213 KVA Fairbanks Morse 2400 v. 
187 KVA Fairbanks Morse 2400 v. 


MOTOR GENERATOR SETS 
3 phase 60 cycle 
1000 pod G.E. 600 v D.C; 6600/11400 v 


300 KW G.E. 250 v D.C; 440 v A.C. 
200 KW G.E. 250 v D.C; 440 v A.C. 
200 KW C.W. 125 v D.C; 2300 v A.C. 
150 ye Reliance 250 v D.C; 4150 v 


60 KW G. E. 125 v D.C; 440 v AC. 


ROTARY CONVERTERS 
3 phase 60 cycle 
3500 4 G.E. 225/285 v D.C., 13800 v 


2000 KW Allis 600 v D.C., 4150 v A.C. 
1500 KW Wstgh. 600 v D.C., 4000 v A.C. 
1000 KW G.E. 600 v D.C., 13200 v A.C. 


RECTIFIERS 
3 phase 60 cycle 


3000 KW G.E. 600 v D.C., 13800 v A.C. 
900 KW Brown Boveri 600 v D.C., 
2300/13800 v D.C. 


Telephone Main 9514 


INTERNATIONAL POWER MACHINERY co. } 
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RE-NU BILT 


MOTORS 


MOTOR GENERATOR SETS 
3 ph. 60 cycle 


1—1000 K Whase. 600 V. D.C., to 1400 HP. 
2300/4090 V. Syn. Motor. 

1—1000 KW Al. Ch. 450 V. d.c. to 1260 Kva 
2300 V. Syn. Motor. 

1—600 KW G.E. 3 unit with 2-300 KW 250 v. 

2—500 KW G.E. 600 V. D.C. to 710 H.P.—4400 
Vv. Syn Motor with 
Gens. d.c. to 850 HP. 2300 

KW G.E. 600 V. “to 700 HP— 
1 


125 V. d.c. to 600 HP—2300 
KW Whsee. 250 V. d.c. to 600" HP—440 
Syn. with exciter. 
1—360 KW G.E. 250 V. D.C. to 360 KVA—440 
V. Syn. Motor with exciter. 
1—300 KW G.E. 550 V. d.c. to 435 HP—2300/ 


275 V & c. to 350 Kva 2300/ 
4000 Syn. with excite 
ae A KW Al. Ch. 260° v. d.c. to 340 Kva— 


1—2300 Kw G.E. 125 V. d.c. to 300 HP 440 V. 
Vv. Syn. with exciter. 
ae ad Whse 600 V. d.c. to 225 HP— 


G.E. 125 V. D.C. to 150 H.P.— 
220 V. Ind. Motor. 

41—90 KW os. 62% V. D.C. to 135 H.P.— 
ay . Ind. Motor with unit controls. 

2—75 KW Cr. Wh. 250 V. D.C. to 126 H.P.— 
220/440 V. Ind. Motor. 

G. 125 V. a. c. to 120 HP—4000/ 

KW Wh. D.C., to 100 HP. 


125 ‘Dic. to 75 H.P.—220 V. 


2—48—KW G.E. 3 with Kw, 60 V. 
gens. d.c. to 75 HP, 440 V 

1—35 KVA Whse. 240v., 3 cy. A.C. 
gen. with 36 HP—230 V. d.c. motor. 


FREQUENCY CHANGER SETS 


Moter and 1000 KW—230 v—8 . 
58.3 cycle gen. with exciter (Gen. can 
be reconnected for 800 KW 3 ph.) 

1—840 KW—GE—2 Ay with 2 exciters 
consisting of 1700 HP—2300 V. 3 ph. 
25 cycle motor and 1200 Kva.—.7 pf. 
2400 V. 3 ph. 60 cycle gen. 


ROTARY CONVERTERS 


60 cycle 
KW Make Speed Volts Volts 
1—1500 Whee. 720 600 2 
1—1000 «GE. 900 600 132 
1—1000 Whse. 900 600 11000 
1— 750 Whee. 900 600 13200 
720 250 6600 
200 600 
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RE-NU-BILT 


WHEN YOU BUY 


REBUILT—BY SPECIALISTS 
ELECTRICAL EQUIPMENT 


TURBO-GENERATOR SETS A. C. MOTORS 
1—3000 KW Whee. 3750 Kva. 2300 V. 3 ph. 3 ph. 60 cycle 
60 cy. with Parsons 200 lb. Cond. turbine. 
1—3000 KW GE. $760 Kva. 2300 V. 3 pb. SYNCHRONOUS 
cy. wit ond. turbine. ‘olts 
1—2500 KW G.E. 3125 Kva. 600 V. 3 ph. 60 cy. 
with 200 1b.; 15 lb. auto extraction tur- 1— 600 GE. 4 5200 $08 
bine. 350 GE. Ts 2200 150 
1— 200 G.E. TS-965 720 
SPECIAL SLIP RING 
1—2500 KVA G.E. Auto Extraction, 225 1000 Whse cw 2300 
Ibs., 500°* F.T.T.—20 Ibs. extraction. — 900 G.E. IM 2300 bso 
Surface condenser, 600 volt, 3 phase, — 750 Whase. w 2200 
60 cycle. Panel and all auxiliaries. 
— 350 GE. MT-442¥ 2200/4000 253 
1—2000 KW G.E. 6600 V. 3 ph. 60 cy. with an” 
175 lb Cond. turbine and d.c. exciter. —2 G.E. MT-424Y 4000 257 
1—2000 KW G.E. 3125 Kva. 480 V. 3 ph. 60 cy. — 100 AlCh. ANY 220 436 
with 175/200 lb., 25 lb. auto extraction. 2— 100 G.E. IM 2200 435 
1—1500 KW G.E. 1875 Kva. 480 V. 3 ph. 60 cy. 
with G.E. 200 lb. Cond. turbine. SQUIRREL CAGE 
SPECIAL /450 Whse. C8 2300 585/439 
1—1500 KW G.E. Non-Condensing 160/175 . 
Ibs. 1SP-5/10 B.P. with 1873 KVA-480 550 
7 > cy. gen. and direct con- —150/70 G.E. 1K 440 1170/870 
2 exciter. —100 G.E. IK (Vert.) 2300 4 
3—100 G.E. IK 
—100 G.E IK 220 
with GE. 176/200 Ib. Condensing 
cy. t ondensing 
1 1250 KW G.E. 600 V. 3 ph. 60 ith G.E Sressne. 
— .E. . 3 ph. cy. Ww .E. 
175 Ib. Cond. turbine and d.c. exciter. MERCURY ARC RECTIFIERS 
1—1250 KW Al. Ch. 1560 Kva. 2300 V. 3 ph. 1—750 KW—GE—Type RHW—6 Anode 
60 cy. with 200 lb. Condensing turbine. 575 V. D.C. Form C with 2300 V. 60 
2—1000 KW G.E. 1250 Kva.—2300/4100 V. Cycle transformer and switching equip- 
3 = 60 cy. with G.E. 135/175 lb. Cond. ment. 
1—500 KW G.B. 625 Kva.—240/480 V. 3 ph. $00 C. 2300 v. v. Cy- 
60 cy. with G.E 200 Ib. Cond. turbine. cle switching equip- 
1—300 KW G.E. 375 Kva. 480 V. 3 ph. 60 cy. mont 
with G.E. 80/100 Ib. Cond. turbine. - 
1—300 KW G.E. 375 Kva. 480 V. 3 ph. 60 cy. 


with G.E. 200 lb., 10 Ib. 


Whse. 440 Ib. Cond. turbine. 


1—200 KW G.E. 600 V. 3 ph. 60 cy. with 


150 lb. non cond. turbine and 
1—125 Kva. G.E. 2300 V. 3 ph 


125/200 Ib. Non-Cond turbine. 
hse., Condensing, 200 Ibs. with 


4—60 KW W 
60 KW, 120 V. D.C. Gen 


back pressure 
turbine. 
1—300 KW Al. Ch. 120/240 V. d.c. geared to 


SPECIAL 


500 H 
2300 Volt Sq. Cy. 
head pump. 


— GE — KF-559 — 3575 RPM — 
Motor connected 
Byron Jackson 325 GPM—10 stage 3500 Ping 


HP" Type 
2—800/1000 Whee. 
60 cy. wit 
—650 GE. MPC 
—350 Whee. 
2—350 G.E, MPC 
—335 Whse, 
—300 GE, DMC 
G.E. MPC 
250 G.E. MPC 
230 Al. Ch, 
—150 G.E. MPC 
—150 Cr. Wh. CMC-65H 
—130 Cr. Wh. CMC-51H 
125 G.E. CO-1832 
—125 GE CD 125 
4—101 Whee. 8K (Vert.) 


Malin Office and Shop 


Phone—Journal Square 2-3334 


D. C. MOTORS 


COMPANY, INC. 


43 HOWELL ST., JERSEY CITY 6, N. J. 


Also N. Y. City Line—Rector 2-7150 
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your protection: 
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$00 «160/825 
250 116/145 
230 400/800 
330 280/480 
230 1150 
1200 
230 «489/000 
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SQUIRREL CAGE MOTORS SLIP RING MOTORS VERTICAL MOTORS—Cont'd 


RPM Volts Volts Make 


= 


Make 


GE-TEFC-BB 
Master-TEFC-BB GE-I 
GE-TEFC-BB 

Master-TEFC-BB MOTORS 
Wagner TE-BB 
GE-TEFC-BB 
Wtg.-TE-BB 
Deleo-TEFC-BB 
Rel.-TEFC-BB 
GE-TE-BB 
Wagner-TE-BB 
L. AL-TE-BB 
Ref—-TEBB 
Haskins-TEFC 
Master-TEFC-BB 
Delco-TE-BB 
Rel.-TE-BB 
Delco-TE 
Wesche-TE-BB 
Ohio-TE-BB 
Wtg.-TE-BB 
Delco-TE-BB 

Cr. Wh.-TE 
GE-TE 
Delco-TE-BB 
Delco-TE-BB 


Watson-KH 
Al. Ch. 


3 
3 
3 
2 
2 
1 
1} 
1 
1 
1 
1 
4 
4 


ae 


DIRECT CURRENT GENERATORS 
Manufact De cription 
TRANSFORMERS 


tingh d, Interpole Pedestal Bearings 
Jantz & Leist Compound “Wound, Pedestal Bearings 
Westingh Wound, Pedestal Bearings 


Jantz & Leist —— wound Double Shaft Extension 

General Electric Spira- Jants Leist Compound Wound , Double Shaft Extension 
compound Wou 

167 Westinghouse Compound Wound 


kore Transformers, 
KVA. 2400 /4i 60Y volt MOTOR GENERATOR SETS 
Volts Generator Mfsr. A. C. Motor 


primary, 120/240 or 240/ 600 General Electric 710 HP, 1.P.F., 720 RPM, 1320/6600 Volts, General 


250 General Electric 
480 volt, secondary, 1 230/250 Crocker. 


phase, 60 cycle, oil 125 General Electric 300 HP, 900 RPM, General Bloat, Synchronous 


Burke 95 HP, 1200 RPM, Burke, Synchronous 
Westinghouse 75 HP; 1800 RPM, Westinghouse, Induction 


outd Reli 60 HP, 1800 RPM Century, Induction 
cooled, type. General Electric HP. 1200 RPM, General Electric, Induction 


* These Motor Generator Sets are unused. 


AC & DC MOTORS © GENERATORS ¢ PUMPS 933-943 HARRIET ST. 


SYNCHRONOUS MOTORS © CONTROL EQUIPMENT 
MOTOR GENERATOR SETS © ELECTRIC HOISTS PHONE MA. 3024 


STEAM ENGINE GEN. SETS © SLIP RING MOTORS CINCINNATI 3, OHIO 
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400 1200 440 GE-IK 500 900 440 GE-3 Brg. 
350 514 446 GE-I 400 1200 2300 Al. Ch. DO. -Cage 
250 600 2300 Triumph 400 900 440 GE-IM 5 1750 110D.c. Wig. 
223 3600 4150 GE-FR 375 1800 2300 Al. Ch. 5 1150 230D.c. GE 
200 2300 C-W 235 1800 220 5 600 440 Al. Ch.-Cage 
, 150 600 220 GE-I 250 300 2300 Al. Ch. 2% 900 220 L. Al.-Cage 
150 600 2300 GE 200 514 440 Triumph-C 3400 230 D.c. 
150 450 220 GE-I 75 720 2300 Wagner-BR 0 900 220 — Wtg.-Cage 
A-C 75 450 440 Wts.-CW 744 1800 500 D.C. Peerless 
125 3600 220 A-C-AN 75 360 220 GE-I-M 71, 900 440  GE-Cage 
; 100 1800 2300 Burke-EM 60 1800 dual Al. Ch. 71, 700 230D.C. GE-Case 
100 514 220 A-C 60 900 2300 Burke 6 850 110D.C. Rel 
100 450 220 A-C 60 900 220 Wesche 
75 720 ©2300 Wagner 50 900 2300 Ridgeway 5 600 440  GE-Cage 
& 50 440 Wagner 4 1650 110D.C. Watson 
S Al. Ch. 3 1700 230D.C. Watson 
40 1200 220 Wte.-CW 3 1200 dual Wtg.-Cage 
60 1800 2300 Wtg.-Cs 40 900 2300 Al. Ch. 4 900 440 Wte-Cage 
50 720 2300 Wtg.-Cs 40 900 220 Witg.-HF = 
‘ 40 900 2300 Wtg.-Cs 40 720 2300 Wtg.-HF 1900 on” 
35 600 226 Triumph 40 720 220 Al. Ch-ANY 3 
25* 1200 220/440 Wee. 40 600 2300 AL. Ch-ARY 3 wal 
35 320° GE-FTR 450330 Y 2 900 220 GE-Cage 
\ ump! 
25 900 220 Wtg.-CS 35 900 2300 Ridgeway 1200 220 GE-Cage 
: 25 720 220 Wagner 35 720 220 GE-I 
j ‘-Morse 
20 1200 2500 F-Morse, 30 1200 2300 Lineoin SYNCHRONOUS MOTOR: 
20 900 2300 Wte.-Cs 30 900 2300 Ridgeway HP RPM Velts 
30 720 220 1200 900 6440 GE 
30 600 2300 Al. Ch.-ARY 600 720 2300 Al. Ch, 
30 600 220 F. Morse-BV 500 1300 2300 GE 
ENCLOSED SQUIRREL CAGE 300 900 440 GE 
7atson-K 250 720 440 GE 
HP RPM Volts 250 225 2200 GE 
250 225 440 GE 
125° 1200 440 235 1200 2200 E-M 
10* 1800 dual 200 900 2200 Wt. 
5* 1800 dual 
: _ 160 164 440 GE 
150 1800 220 GE 
125 900 2200 GE 
e 125 150 440 GE 
120 225-220 E-M 
115 164 208 GE 
75 1200 dual E-M 
P 75 900 2300 GE 
60 360 2200 GE 
3600 220 e 50 1200 440 Waener 
1800 dual 30 900 440 Wagner 
1800 dual e 30 720 440 GE 
1200 dual 30 600 550 GE 
1800 dual 30 327 EM 
3000 25 1800 220 Wagner 
1800 440 25 450 220 E-M 
: 1800 dual e 25 300 220 Ideal 
1200 220 30 EM 
3600 440 15 1800 220 Wagner 
4 1800 220 10 1800 220 Wagner 
1800 440 10 1200 220 Wagner 
* New Motor 1200 440 Al. Ch.-Cage 1200 440 Wagner 
In Business ( hae 
fe 
PM, General Electric, Synchronous 
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SINCE 1910—EQUIPMENT THAT PERFORMS! 


125 V.- 250-550 V 
D.C. GENERATORS 
(Motor Driven and Belted) 


&W Make Voltage Ampere Speed 
600 =—AL-Ch. 250 2000 900 
250 G.E. 125 2000 690 
200 G.E. 125V 1600 900 
200 Cr. Wh. 650 363 900 
175 Cr. Wh. 250 700 81200 
150 G.E. 250 600 580 
150 G.E. 125 1200 =61200 
150 West. 250 600 1150 
125 G.E. 250 500 850 
125 Ideal 250 500 1500 
100 G.E. 125 800 730 
75 West. 250 300 870 
0 GE. 250 160 1150 
40 ©Century 125 320 861450 
40 West. 250/125 160 1500 
40 GE. 250 160 800 
26 Alien 110 320 500 
20 Delco 125 160 1200 
20 Col. (3) 125 160 1750 
15 G.E. 125 120 
16 West. 230 60 1450 
1 G.E. 125 120 «1150 
15 G.E. 125 120 850 
10 Rogers (2) 125 80 1450 
10 Dy. 125 80 600 
8 G.E. (2) 126 64 1800 
7% G.E. 125 60 1800 
6 G.E. (2) 125 40 1740 
5 Rel. 250 20 1725 


80—Additional generators—125 V. up to 
200 V. generators in stock, 


600 H.P. Westinghouse Synchron- 
ous Motor, 900 RPM, 3 ph. 60 
cy. 2300 volts Complete Manual 
Red. Volt. Starting—Latest type 


3—500 H.P. Electric Machinery Syn- 
chronous Motors, 3 phase, 60 cycle, 
440 volts, 514 RPM, complete with 
starting equipment. Latest type. 


LOW VOLTAGE 


D.C. GENERATORS 
KW Make Voltage Ampere Speed 


105 West. 75 1500 1150 
75 G.E. 75 1000 «1145 
22% West. 75 300 720 
90 Century 60 1600 150 
1-% G.E. 60 19 800 
3 Hertner 60 60 730 
40 G.E. 50 800 160 
3% G.E. 42 205 800 
5 Diehi 40 125 750 
33 G.E. 33 1000 

39 G.E. 32 1200 750 
6% G.E. 32 205 800 
3 G.E. 30 100 200 
6 Star (2) 25 250 800 
5 Star 25 200 750 
15 Rel. 24 625 450 
“ Star 20 200 800 
1 West. 16 60 750 
ll Star 15 750 200 
1 Cont. (2) 15 67 1750 
4% 1 300 800 
30 ia 16 5000/2500 720 
12 H.V.W. 12/24 1900/500 900 
12 H.V.W. 6/12 2000/1000 720 
6 Columbia 6/12 1000/5900 1200 


300—Additional low voltage generators in 
stock. 


Established 1910 


I YEAR GUARANTEE 


NEW 
MOTORS 
IN 
STOCK 


1 HP. to 30 HP. 

3 ph. 60 cy. 220/440 V. 

1200 & 1800 RPM 
Ball Bearing 
Nema Frames 


New England Representative 
BOSTON, MASS., 411 Atlantic Ave. 


Phone: Liberty 4300 
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230 V. D. C. MOTORS 


125 G.E. 
100 West. 
100 Re. 
100 Reel. 
75 West. 
75 Cr. Wh. 
75 Cr. Wh. 
60 West. 
60 G.E. 
45 Diehl 
40 GE. 
40 G.E. 
40 Cr. Wh. 
35 
35 G.E. 
35 West. 
30 
30 
30 West. 
30 
25 G.E. 
25 West. 
25 
25 West. 
25 GE. 
25 West. 
25 G.E. 
25 G.E. 
25 GE. 
25 «West. 
20 GE. 
20 GE. 
20 West. 
20 West. 
20 West. 
20 =G.E. 
20 Ch. 
20 West. 
20 
20 GE. 
20 Star 
16/25 Cr. Wh 
15 Roch. 
15 Star 
15 G.E. 
15 West. 
18 G.E. 
15 G.E 
15 G.E. 
15 West. 
15 GE. 


Type Speed 
RC 1750 
SK-1 0 625 
475/635 

1050T 400/1200 
SK 475 
New 480/670 
CMC 375/750 
SK-160 680 
c 480/1100 
K-10 850 
DLC-25 1050 
CD1441 250/1500 
CCM 700 
RLC-204 440/800 
RF 6500/1500 
SK-160 400 
RC-32 1100 
8-6 1025 
SA 975 
SA 500/1500 
RC-31 1150 
8K 1100 
92T 1150 
SK 900 
RF-1 500/1500 
500/1500 
RF-11 500/1500 
RF-14 300/1200 
RF-14 300/900 
SA 325/975 
CD-85 1150 
RC-11 1150 
SK-103 1200 
8-6 975 
SK-83 850 
RC 800 
Series 625 
HY-+4 700 
RF-11 500/1500 
RF-12 400/1200 
SHB-20 29.2 
35-JA 400/1200 
3450 

8Q-1520 1290 
RC 1200 
SK-80L 1100 
RC-29 1150 
RC-10 1150 
CDC-85 900 
SK 850 
CDE-83 850 


230 V. D.C. MOTORS (Cont.) 


Qu H.P. Make Type Speed 
2 156 GE. RC-30 850 
1 15 West. 8K 675/1350 
1 16 EL.Dy. 58 600/1200 
1 18 GE, 600/1500 
1 16 GE. LC 675/1150 
2 15 West. SK-100L 600/1500 
1 15 GE. RF-11 400/1600 
1 15 West. SK 2560/1100 
1 Diehl 200/247 
1 10 GE. CD-75 1150 
1 10 GE, RC 1100 
1 10 Triumph TR-108 860 
1 10 GE. RC-29 850 
1 Diehl LS-14 750 
1 10 West. SK-7L 700 
1 110 Cr. Wh. C8M 675 
1 10 West. 8K 600/1200 
2 10 GE. RLC 500/1500 
1 10 GE. RF-10 400/1600 
1 160 West. SA 400/1200 
1 10 GE. RF-10 400/1200 
1 10 Rel. 131T 250/1000 
2 10 West. Gr. Hd. 3/10 
1 7% Sturt 3600 
1 7% L.A. 284 1750 
1 7% El. Dy. 28 1750 
1 7% G.E. RC 1700 
1 7% West. 8K 1800 
2 7% Cr.Wh. CCM 1425 
3 7% West. 8K 1100 
1 7% G.E. RC 1100 
1 7% GE. CO-1804 1200/3200 
2 7% West SK-50 975 
1 7% G.E. RC 900 
1 7% Cr.Wh, CCM 875 
2 71% GE. RC 850 
1 7% West. SK-60 850 
1 8% West. SK-30 825 
1 7% G.E. RF-10 600/1500 
1 7% West. 8K-90 650/1300 
1 7% El. Dy 3s 550/1650 
2 7% L.A. BW-15 6265/1150 
1 7% Roth RS-107 450/900 
1 7% West. SK-70 400/1600 
1 7% West. BA 400/1600 
1 7% G.E. RLC 400/1600 
1 7% Al. Ch 350/1050 
1 5 Star 8B-5 1750 
1 5 Rel. T-254 1750 
2 56 G.E. RC 1700 
1 56 G.E. CDV 1750 
1 56 GE. cvc 1650 
1 5 GE. CD-65 1150 
1 5 Rel. 32T 1150 
8 56 GE. RC-27A 1150 
2 5 West. SK-4% 1150 
1 5 GE. B-284 1150 
1 5 Weat. 8C-3 870/1750 
1 5 Rel. 23T 850, 1700 
1 5 Al. Ch. E-75 £0 
1 56 GE. RC 600 
1 & Cont. 600/1800 
1 5 Star 8B-10 600/1200 
1 56 38 550/1650 
2 5 West. SK-60 500/1500 
1 5 Cr.Wh. CM 400 
2 3 GE. BD-235 3600 

800—Smaller D.C. motors in stock includ- 


ing fractional. 


SEND US YOUR INQUIRIES FOR A. C. EQUIPMENT 


LAND 


146 GRAND STREET, NEW YORK 13, NEW YORK 


110 V. D.C, MOTORS 


Qu H.P. Make Type Speed 
1 Star 16-L 2400 
1 2% GE. CDM-95 1000 
1 20 GE. CD-83 1750 
16 «Cr. Wh. CMC-L 1750 
1 18 West. 1150 
1 158 ELDy. 748 615/1230 
1 15 West. 8 560 
4 Lineoln 3508 
3500 
1 10 ACh. EBC-75 2178 
1 10 GE. CD-73 1750 
1 10 West. 8SK-70L 85e 
1 Cont. 828 
1 10 Rel. 400/1608 
1 Dien. 330 


600—Smaller size 110 V.D.C. motors in- 
cluding fractional horsepower motors 
also in stock, 


Direct Current 
Manual and Automatic 
Starters 


CUTLER - HAMMER 
GENERAL ELECTRIC 
WARD - LEONARD 


230 Volts 


164—I H.P. Manual 
24—I! H.P. Automatic 
197—1'/2 H.P. Manual 
206—2 H.P. Manual 
119—2 H.P. Automatic 
270—3 H.P. Manual 
95—3 H.P. Automatic 
343—5 H.P. Automatic 
9—10 H.P. Automatic 
3—20 H.P. Automatic 
19—60 H.P. Automatic 
50—75 H.P. Automatic 


115 Volts 


19—1 H.P. Manual 
8—1'/. H.P. Manual 
8—2 H.P. Manual 
23—3 H.P. Manual 
398—5 H.P. Automatic 
1—60 H.P. Automatic 


You must BUY! 
at our prices on 
these starters. 


CAnal 6-6976 


Pennsylvania Office 


READING, PA., 10th & Exeter Sts. 


Phone: Reading 2-6866 
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_...alwaysa 

| , / wide selection 
unusual values 


Listed below a few of the motors available in a hurry from Wente 


SQUIRREL 1 DC—230 Volt 
3 B Qu HP Make Type 200 
ycle 
3 Phase, 60 Cycle, 200/440 Volt |? | 1209 
1 100 200 
Re 1 1 100 900 
1 280 3 Wagner 11VRW 800 | } 198 500 
1 160 3 G.E. 1200| 5 “75 800 
1 180 20 Imperial E (New) 1200|{ 
1 125 A 200 New motors from 2 HP— 
1 60 158 
120 1 99 is 
2 50 1 40 
50 150 
50 1 40 159 
50 SLIP RING & SYNCHRONOUS |, 40 880 
3 Phase, 60 Cycle, 220 or 440 Volt! 1 40 
(Other voltage as noted) 1 40 1508 
4 35 Make Ty 1 35 600 
30/30 Syn 1 35 (1208 
1200 1 35 738 
a Wh. 900 2 30 700 
. AN 2 Phase 900 5 30 
ry AS 720 BV 2200 V 1 30 809 
ZK B.B.New 1200 (New 1 
28 BP an 1300 1 25 Cycle 1 30 KW 908 
25 900 1 27% 800 
1 26 900 1 25 oes 
1 25 . AN 720 180 
1 26 M10 720 1 26 180 
1 26 600 1 265 156 
2 20 8C SPBB 1800 1 25 158 
2 20 QZK B. V. New 1800 1 25 850 
1 20 cs 1800 6 25 850 
re 1 20 N Vert. B.B. New 1200 7 25 See 
1 20 KRV 1200 2 20 950 
1 20 \ 2 20 1758 
1 20 I-K 2200 Voit 1 20 ES +4 
1 20 M 1 20 1750 
1 20 1 20 
1 20 MB 25 Cycle 
1 18 MB (Elev.) 6 20 


1 KW Westinghouse synchronous M-G set, 275 volt DC, 4400 volt AC, 3 

—Fairbanks-Morse, 3 HP, 1200 RPM ase, 60 cycle, 900 RPM, AC control & DC pan 
General ty. | 1200 RPM Genera Electric M-G set 250/275 volt DC, 440 vel AC, 3 phase, 60 
ene ectric 
8—Delco, HP, type C. 32. M i—100 KW Ridgeway synchronous volt DC, 2300 volt AC, 3 phase, 
i—Howell, Bis type KV, Fr. 2 RPM 60 cycle, 1200 RPM AC control & D 
$—Gonerai rie, 18 HP. type ype K, Fr. 365, RPM "70 volt DC, 440 volt AC, 3 phase, 60 
Fr. cycle w con 

1—30 KW Westinghouse M-G set, 125 volt DC. 2300 volt AC, 3 phase, 60 cycle, 

900 RPM with AC control & DC panel 


General 250 HP, t KF, Fram A, jh: 
o, 3600 RPM vert., ype rame 549A, 440 volt, 3 phase, 


60 
direct connected to Bingham type 2, 22 sti double 
= 3600 RPM, 3820 head, 175 GPM 


6—Practically new 40 KW Relianee & General Electric variable voltage M-G sets, 

250 volt DC, 220/440 volt AC, 3 phase, 60 cycle, 1800 RPM, complete with ex- 
citers, all control and drive motors. Ali motors ball bearing, enclosed. us set, 
exciters and control mounted in fan cooled enclosure. Drive motor G. E type 


21—New Allis Chalmers 200 HP, ane. RJ - 3 ph cycle, 3600 CO, frame 1441, 40 HP, 230 volt 400/1600 RPM, enclosed, ball bearing, 
RPM, totally enclosed, fan © Cont. 250 RPM, hr. 50° 


The Wente Electric Co. 


Ohio 
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400 KW DIRECT CURRENT SKINNER UNAFLOW ENGINE GENERATOR UNIT 


TURBINE-GENERATOR UNITS 
3 phase, 60 cycle 


3750 KVA G.E, 250# pressure, 4160 Volts, 
complete surface condenser, exciter. 

2500 KVA Westinghouse condensing, 180 
Ibs. pressure, 2300 volts, complete 
surface condenser, exciter. 

1875 KVA Westinghouse condensin sing 
to 200 Ibs. pressure, 500° 
volts, complete. 

625 KVA Westinghouse automatic bleed- 
er condensing, 0 Ibs. pressure, 20 
Ibs. gauge back, 480 volts, complete 
condenser and panel. 

625 KVA 200 Ibs. pres- 
sure, 2300 volts, complete exciter, 
condenser, switchboard. 

625 KVA G.E. non-condensing 150 Ibs. 
Pressure, 15 Ib. back, 2300 volts, 
complete exciter, panel. 

125 KVA Westinghouse non-condensing, 
175 to 200 Ibs. pressure, 0-10 Ibs. 
book. 240 volts, with anel. 

128 KVA G.E. Ibs. 
pat 10 Ibs. gauge back, 2300 


100 KVA Westin non-condensing 
125 to 150 pressure, 10 Ibs. 
gauge back, 2460/¢00 volts. 


ENGINE-GENERATOR UNITS 
Alternating Current 


3 phase, 60 cycle 


750 KVA G.E. 2300 volts, 150 nee ae 
erator direct connected 28” 32" 
use Unaflow engine. 
600 KVA Westinghouse, 460 volts, 164 
RPM generator direct connected 26” 
x 28” Skinner Unaflow non-condens- 
ing engine, 140 to 160 Ibs. pres. 


NATIONAL city SANK 8 
CLEVELAND 14, OHIO 
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312 KVA G.E. 480 volts, 180 RPM gen 
erator direct connected to 24” x 0" 
Skinner Universal Unaflow enatien, 175 
to 200 Ibs. pressure. 

KVA E.M. 2300 volts, —. RPM gen 

erator direct connected 19” x rd 

Chuse Unaflow poppet engine. 

KVA Crocker-Wheeler, 240 volts, 400 

RPM direct connected to 

Ames vertical nee engine, 110 to 

125 Ibs. pressure, 5 Ibs. gauge back. 

180 KVA G.E. 240/440 or 550 volts, 200 

PM generator direct connected to 
18” x 21” Chuse non-releasing Corliss 
engine, 125 to 140 lbs. pressure. 

150 KVA G.E. 240 volts, 225 RPM a 
erator direct connected to Ames Una- 
flow engine. 

75 KVA Allis 2300/550 or 440 volts, 257 

P generator direct connected to 

12” x 16” Chuse 4-valve non-releas- 
ing Corliss engine. 


ENGINE-GENERATOR UNITS 


Direct Current 


500 KW Crocker Wheeler 250 volt, 300 
RPM direct connected Ames unaflow 
vertical non-condensing engine com- 
plete. 

200 KW Burke 3-wire, 250 volt, 360 RPM 
generator direct connected Ames 4 
cylinder vertical Unaflow non-con- 

150 Ibs. pressure, 
complete ~ 

75 KW Allis-Chalmers Terry, 125 volts, 
2400 RPM 150 Ibs. pressure non-con- 
densing turbine generator unit. 

35 KW G. E. 125 volt, 3600 RPM non- 
condensing turbine-generator unit. 

15 KW Crocker-Wheeler, 125 volts, 410 

generator direct connected to an 
American Blower vertical engine. 


Electric 


Corporati 


400 KW maximum—325 
KW, 35°C. Crocker- 
Wheeler 125 volt, 300 RPM 
interpole direct current 
generator direct connected 
to a 15” x 14”, 3 cylinder, 
300 RPM Skinner vertical 
Unaflow non - condensing 
engine, 125 to 150 lbs. pres- 
sure, 0 to 5 lbs. gauge 
back, complete with 
switchboard. 


Excellent Condition 
Complete Installation 


MOTOR GENERATOR SETS 


1500 KW Allis-Chalmers 550/600 volts, 
300 RPM direct current generator 
direct connected 2190 HP, 3 phase, 
60 cycle, 4000/6600 volts synchro- 
nous motor. 

100 KW G.E. 125 volts, 1200 RPM di- 
rect current enerator direct con- 
nected 150 HP, 3 phase, 60 cycle, 
220 volts induction motor. 

624% KVA G.E. 3 phase, 60 cycle, 2300 
volts, 1200 RPM alternator direct 
connected 75 HP, 115 volt direct 
current motor. 

50 KW Westinghouse, 125 volt, 1200 
RPM direct oe generator direct 
connected 75 3 phase, 60 cycle, 
2300 volt motor. 


SPECIAL BARGAIN OFFERINGS 


5425 GPM Wertinaten 70’ head, 1800 
RPM centrifu vee pump direct con- 
nected 125 E. 3 phase, 60 
cycle, 2200 volt clip ring motor. 

1200 KVA General Electric, 3 phase, 60 
cycle, 2400 volts alternating current 
enerator direct connected to 1700 

des hase, 2 cycle, 2300 volts, 
vay ronous motor. 

187% KVA "Ides 3 goths. 60 cycle, 240 
volt, alternator direct 
po 25 HP Buckeye Diesel. 

5600 KVA Westinghouse, 3 phase, 60 
cycle, 600 volts, 514 RPM belted 
enerator 
MANISTEE ROTARY JET CONDENSER 
7000 Ibs. steam per hour, 28” vacuum 
direct connected to a 25 HP, 3 phase, 
60 cycle, 220 volt, 900 RPM G.E. motor. 
10 TON CAPACITY BROWN HAND 
OPERATED TRAVELING CRANE with 
31°0” «pan including 150’ of I-beams. 

1—Allis-Chalmers jet condenser suitable 
woe 2000 KW steam turbine-generator 
unit. 


WIRE OR PHONE 
ONG DISTANCE 422 | 


Actual Photograph 
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18—General Electric AC synchr. 
ee motors, 3 phase, 6000 HP, 
93 1-3 cycle, 2700 V, 400 
RPM, or 3800 HP, 60 cycle 
1700 V, 257 RPM 


: 28—DC 1500 HP W'hse, 525 V, 
600 RPM 


MOTOR-GENERATORS 


AC to DC and DC to AC—various sizes from 
1 HP to 80 HP. 


GENERATORS 


a 28—1200 KW DC Allis Chalmers, 
525 V, 750 RPM 


HIGH PRESSURE COMPRESSORS 

2—Ingersoll Rand type 40, 4 sta "? 3000+ 
press., 20 cit. driven by G.E. 3/60/220/ 
440 motors and 50 HP 

1—Same, driven by Waukesha gas engine 
model GBZ 1111 

2—Ingersoll Rand class B, 3 sta wi 
press. 7! cu. ft., driven by G.E. yy; 
440 motors, 24 HP 


DISTILLING PLANTS 


2—Griscom Russell Soloshell double effect, 
8000 gals. per day, complete with pumps 

3—Cleaver Brooks Co., 5000 gals. p. day, 
self contained units complete with boiler 
Pumps and fans 

2—Foster Wheeler 40,000 gallons per day, 
triple effect low pressure 

1—Condenser Service 80 tons per day, 
double effect 


1—Vapor compression distiller, Badger & 


om Sons, 750 gals. cap. 
= 10—Same, 2000 gals. cap. 
7—Blowers (Roots Connersville) size 16’ x 18", connected to G.E. induction motor, 200 H.P., 
3 phase 60 cycle, 2200 Volt, 705 RPM 
¥ 2—Blowers (Roots Connersville) size 20” x 23’ connected to Westinghouse Electric induction 


- motor 350 H.P., 3 phase 60 cycle, 2200 Volt, 590 RPM 


a Blower Motors also sold separately. 


WRITE OR CALL 


FOR DETAILS 


31 Nassau Street 


HUGO NEU CORPORATION 


New York 5, N. Y. 


Tel.: REctor 2-1334 


(MOST EQUIPMENT 3 TO 4 YEARS OLD) 
TURBO-GENERATORS BOILERS CONDENSERS 
2—Boilers, le .. header-type, Bab- si 
1—4600 KW G.E. 3 phase, 93 1-3 part 1941, 22500 4—7800 Feet—%” brass tubes, two 
cycle, 2700 V, 5600 RPM (or of 
2900 KW, 60 cycle, 1700 V, at 6—Express Boilers, modified D type, Foster tubes (new). 
3600 RPM), 410# cond., com- Wheeler, 30,000# steam hr., 435# press., 
plete with 3800 sq. ft. con- 
pe 2—Wickers Boiler 628 H.P. 3 drum. Navy 
erators, circula - Types, 250 p 
densate pumps, etc. 6—Cyclotherm 3000 sounds steam per hour, AIR on a 
6—300 KW G.E. type ATI 3/60/ 
450, 1200 RPM, cond., compl. 
with 40 KW exciters, conden- BOILER FEED PUMPS, TURBINE 10—1860 sq. ft. surface, Westinghouse 
sers, switchboards. DRIVEN eon 17—1670 sq. ft. surface, General Electric 
1—DeLaval 675 GPM 725# dischge., 7—1290 sq. ft. surface, W h 
1—S00 3/60/480, 9600 RPM, 185% RPM, steam 540i 
1—DeLaval 600 GPM dischge., 
‘Se. type ATB 3/60/450, 1200 400% FOR 
PM 375% dischge., 3500 
2—132 KW G.E. type ATB 3/60/450, 1200 a DITIONING 
cond. l—Ing. Rand 165 GPM dischge., 4650 FOR DRYING 
2—375 KW West’hse 180/220 V, DC, RPM, steam 375+ 
3000 Amp, 1200 RPM, cond. 3—DeLaval 125 GPM 575# dischge., 7000 Each cooler consists of two headers 
1—300 KW 120/240 V, D.C. 1200 RPM RPM, steam 400+ carrying between them a group of fin 
a. ne type SK, 120 V, DC, tubes through which cold or hot water 
. cond, or steam is circulated while the air to 
20—60 KW West’hse SK, 120 V, DC, CENTRIFUGAL PUMPS 
ay _ ry type 60—Various sizes up to 15,000 GPM, up to be cooled or heated passes over the 
NOTE — MANY GENERATORS FOR SALE 725% disch. pr. steel and bronze motor tubes. 
SEPARATELY WITHOUT TURBINES and turbine driven. Consider this feature for clean and 
safe operation: 
a MOTORS RECIPROCATING STEAM PUMPS These coolers are of the double tube 
50—Simplex and duplex, various sizes, type which eliminates spilling of water 
bronze and steel. in case of leakage of inner tubes. 
2100 RPM 
: 500—DC, from 2 HP to 80 HP, 120 V and CENTRIFUGES 
230 V, various speeds Oil purifiers and oil clari- 
15—Sh 
15—DeLaval { and 150 GPH. with motors TURBO-BLOWERS 
and pump 


3—Sturtevant size 24—20,000 CFM at 17” 
S.P. turbine, 191 HP, 400# steam 


SWITCHBOARDS 
All sizes, AC and DC, whole or in parts, 


circuit breakers, current transformers, 
switches, meters, recorders, etc., etc. 


TRANSFORMERS 


5—50 from 440 V to 120 
1020 EVA { 

phase, 60 cycle, 
10—25 KVA 5—8 KVA dry type 


HOISTS 
2—Mead Morrison Co., 2 drum hoisting en- 


gines type H197, driven by 51 HP G.E. 
motor 230 V, DC 


15—Bayard, driven by 28.35 H.P. gasoline 
engines (new) 


FANS 


150—From 3,000 to 16,000 CFM at 2” to 3” 
S.P. with AC and DC motors 


FEED WATER HEATERS 
FUEL OIL HEATERS 


ARRANGE FOR 


INSPECTION 
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HEADQUARTERS FOR 


DIESEL GENERATORS 


_~ 


An AGSCO 1000 KW installation at ORILLIA, ONTARIO, CANADA 


DIESEL GENERATORS A.C. 50 AND 60 CYCLE 


KVA MODEL RPM YEAR 


1-1250 6M1-53 300 1931 
4-1250 Fairbanks Morse 38D8'« 720 1944 
12-1250 General Motors......... 16-278-A 720 1944 
3-1000 Fairbanks Morse 38D" 600 1944 
1—- 750 General Motors......... 12-567 720 1944 


1—- 625 Superior OS 327 1938 
1- 94 Buckeye E 400 1936 


Other units available from 100 to 1250 Kva 


Write for Business 
50 CHURCH STREET NEW YORK 7, NEW YORK | DIESEL 


DIBSEL.. 
Cable Address: AGSCOMACH PHONE: Digby 9-4350 POWER 


ENGINES 
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CONDENSERS 


ALSO NEW CONDENSER AUXILIARIES 
Circulating and Condensate Pumps, Air Evactors, Etfc., Etc. 


WE CAN SAVE YOU: 3314% T0 75% 


OUR RECENT OUTRIGHT PURCHASE OF MANY THOUSANDS OF DOLLARS 
ALSO INCLUDES NEARLY EVERY ITEM USED IN POWER PLANT OPERATION 


SPECIAL: 3—450+, 720° F.TT. Turbine-Generators 
1—5000—KVA., 2300-Volts 
2—2850-KVA., 480-Volts 


TURBO-GENERATORS 


NEW & USED 
IMMEDIATE DELIVERY 


300#-psi., 550°F.TT., 2300-V., Modern 1875 KVA. Turbo-Generator. 


USED TURBO-GENERATORS: Partial List Only of Our Stock 


5000-KVA. 450#, 720°-F.TT., 2300-V. 1865-KVA. G.E., Cond., 200#, 2300-V. 

7800-KVA. G.E. 250#, 2300-V., Sur. Condenser 1865-KVA. G.E., Aut. Extr., 2004, 30#-Back, 2300-V. 
5000-KVA. G.E. 200#, 100-Deg., 2300-V. 1250-KVA. Allis-C. Non-Cond. 160#. 25-Back, 2300/ 
3750-KVA. G.E. 200#, 2300-V., Condensing 937-KVA. Moore-Allis, Non-Cond., 2004, 25#-Back 
3125-KVA. West., 200#, 2300-V., (1-GE.) 937-KVA. Allis-Chalmers Cond., 200#, 480-V. 
2850-KVA. G.E., 450#, 720°-F.TT., 480-V. 625-KVA. West., Aut. Extr., 250#, 25#-Back. 480-V. 
2500-KVA. G.E., Aut. Extr., 200#-psi.. 25#-B., 480-V. 625-KVA. G.E., Non-Cond., 200#, 25#-Back, 2300-V. 
1865-KVA. Elliott, 3504, 550-F.TT., 2300-V. 500-KW., Several Good Units Available 


Bulletins Nos. 205, 208, 249 — Free For the Asking: Write Today 


CHARLES WEAVER & COMPANY 
4045 Penobscot Building ENGINEERS Detroit 26, Michigan 
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{| AVAILABLE FOR IMMEDIATE SHIPMENT 


UNIFLOW ENG. GEN. SET 


1—300 kw Chuse vertical Uniflow engine 
generator set 6 cyl. 10 x 12 150+ pres- 
sure O+ B.P. 450 RPM direct con- 
nected to 300 kw G.E. Alternator 
3-60-2300 v. with D.C. exciter 125 v. 
Excellent condition. Rebuilt 1945. Rea- 
sonably priced for quick sale. 


SKINNER UNIFLOW SET 


1—300 KVA Skinner Uniflow Engine Gen- 
erator Set 150+ ISP 0-5# BP direct 
connected to Burke Alternator 3-60-480 
v. 200 RPM with Exciter and Control 
Panel. 


TURBINE 
1—710 H.P. Terry Turbine, type GF, 3531 RPM. complete 


with reduction gear to 1000 RPM, 145# pressure, 
0.60% B.P. 


AIR COMPRESSORS 


1—Chicago Pneumatic Air Compressor, air cooled, 2 stage, 
277 CFM displacement at 125 PSI with Receiver V-belted 
to 50 HP General Electric Motor 3-60-220-440 volt with 
control. 


1—Ingersoll-Rand Compressor Type 40, 7” & 6%" x 5” 
delivering 156 CFM at 100# with 40 HP Gen. Elec. TEFC 
motor, 3-60-220-440 volt,.900 RPM, Receiver and Control. 


DIESEL ENGINES 


1—150 H.P. Hercules 6 cyl., model DWXDS, 4% x 4%. 
3—68 H.P. Buda 6 cyl., model 6LD 468, size 4% x 5%. 


AIR RECEIVERS 
1—5’ diam. x 14’, Vertical. 
1—6'2” diam. x 20’6”, Vertical. 


2—500 RPM, 360’ head, Ingersoll Rand Centrifugal Pump, 
1800 RPM. 


1—4500 GPM, 135’ head, LeCourtney Centrifugal Pump, 
1800 RPM. 


2—520 GPM, 50° head, DeLaval Centrifugal Pump, 1150 
RPM. 


5—Worthington, 2%” x 18” Horizontal Duplex Double Act- 
ing, cap. 133 GPM, 3500# W-P. 


CARRIER AIR 
CONDITIONING UNIT 


1—30 ton Carrier Air Conditioning Unit consisting 
of two—2 cylinder Compressors and two—15 HP 
Motors mounted on common base; with Kathabar 
Unit complete with all accessories, starters and 
instruments. Electrical characteristics 3-60-220- 
440. New 1942. Has been in use one season. 


FLANGED GATE VALVES 


Stainless Steel. Sizes 1” to 6”. 
Iron Body. Sizes 2” to 14”. 
Cast Steel. Sizes 242” to 12”. 


NEW HOISTS 


50 Yale & Towne 2 ton Chain Hoists. 20’ lift. 
BRAND NEW in Original Packing. 


MOTORS 


1—200 H.P. G.E. Synchronous Motor 3/60/4150, 600 RPM 
with starting panel, V-Belted exciter. New 1943. 


1—125 H.P. West. Squirrel Cage, 3-60-2200 v., 1800 RPM 
and Starter. 


1—20 H.P. General Electric Induction Motor, 3-60-220 v. 
1160 RPM, 


3—Vertical Gear Head Motors, Crocker Wheeler TEFC 
10 H.P., 220°440 Volt, 60 cycle, 3 phase, 1745 RPM. 
Philadelphia Gear, output 425 RPM. 


TRANSFORMERS 


1—7% KVA G. E., 460/230-115 v. 

1—10 KVA G.E., 2400-4160/240-480 v. 

3—20 KVA West. 450-117 v. New. 

6—25 KVA West., 450-117 v. New. 

3—37¥% KVA G. E., 4600/2300 v. 

1—100 KVA West.. type 5S, 4370-4160-3950/208-120° v. 3 Ph. 
1—333 KVA West., type SL, 4160/480 v. 

1—500 KVA West., type SL, 4160/480 v. 


300 AND 400 AMPERE 
ELECTRIC MOTOR DRIVEN 
ARC WELDERS 


Lincoln—Hobart—General Electric 
Reconditioned—Guaranteed—New 1943 


MISCELLANEOUS 


1—3600 sq. ft. C. H. Wheeler Surface Condenser. 


7—Buffalo Steel Plate Blowers, 40”, type R, with 
Everdur Blades. 


7o Pine Street 


WHITEHALL 3-2172 
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‘@ SEARCHLIGHT SECTION @® 


for more than 40 years 
—A consistent policy of fair prices and full guarantee 
—has made WAGNER “Certified Rebuilt’ 

MOTORS, GENERATORS, M-G SETS 


Pumps,—Fans,—Speed Reducers. 


M-G SETS 


12 
Whae. 0/440 AC 9250 DC 
40 Gen. Elec. 220/440 AC 250 DC 
37% Whee. 230 DC 3 ph. 240 AC 
35 220/440 ag 48 DC 
30 ope 220/440 A 125 DC 
arble ‘Cara 220, — AG 60 DC 


30 
motor 


D.C. MOTORS 


H.P. Mfr. Type Volts Speed 
180° G. E. encl. CL 2 800 
G. E. TLC 250 1000/3500 
a E 115 650 
10 Sang p40 115 200/600 
75 Whae. 813L 125 475 
75 GE BRC 115 1150 
65 G.E, Cc 230 375/750 
60 G.E. b.b. (2) CDM103 230 
50 Cr. Wheeler (2) 50H 230 700 
60 Diehidynamon. R 250 
G.E. D123 230 575/1150 
.b. 8K133 230 150 
45 P &Horane (2) 14 500 440 
40 Gen Elec. (2) RC32 230 1150 
30 Whase. 8-7 115 900 
25 $Chand'son (4) C13 115 50 
256 Roth RS 230 1750 
25 D 230 750 
25 G.E.b.b.New CDM93 115 1150 
20 E. b.b. New(2) CDM83 115 1799 
20 i= int. dty. D37 230 1 
20 T 230 850 
20 GE 230 575 
20 230 500/1500 
20 crane 500 625 
20 Gen. Elec. 115 1150 
20 Elec. RCP29 230 1750 
Gen. Elec. RC10 115 1150 
g. = b.b. New(2) CDM67 115 1750 
230 1700 
230 1750 
G.E.b.b. New CD83 2 1200 
2 1150 
L. Allis b.b. ONW444 230 575/1725 
e 
G. CD73 230 1750 
Allis Ch. (5) E80 230 1150 
G.E. b.b. New(2) CDM66 115 1750 
. crane K-4 230 1070 
Whae. b.b. 8K83 230 
G.E D83 230 
Star b.b. New(2) 8 230 900 
Whee (2) SKSOL 230 
) Reliance b.b. 230 450/1800 
») GE. RF 230 1 
KW fe. 
200 G.E. bre. 125/170 1150 
1 G.E. CL 250 900 
100 TLC 250 1106 
85 ~=Allis Ch. E 12 750 
75 Whse. 125 600 
Whse. 13L 50 575 
50 «Cr. Wheeler (2) CCD 2 850 
40 Gen. Elec. RC32 250 1250 
30 ~=— Lincoln b.b. 600 50 1200 
24 8 850 
25 GE. b.b. New CD93 125 1450 
20 Ch. 125 475 
15 Imperial HV 250 1450 
12% Engberg b.b. MR 250 1150 


q blowers, all sizes, new & used. Oilgear 


SPECIAL BARGAINS ' 
Centrifugal pumps up to 10 inch. Fans & 


: pressure pumps, 100 gpm, 1100+. Coolant 
pumps & rotary gear pumps. 


| The CHOICE of MEN WHO KNOW! 


A.C. MOTORS—SLIP RING 
3 phase 60 cycle 220 or 440 volts 


Qu. H.P. Mfr. Type Speed 
400 G.E. 3 bre. I-P 450 

300 G.E. 2200 v. I-M 1800 

200 G.E. IM-E13B 1800 

200 G.E, IMCEI5 1200 
Whase. 3 bre. F 600 

100 Whase, CW761C 1800 

75 Whse. Cw 1200 

75 G.E. b.b 1200 

75 Whae. HF 720 

60 G.E. 1200 

40 Allis Ch. ARY 1200 

40 Whee. 900 

] 40 Allis Ch. ANY 450 
37 int. duty ITC 1200 
37 GE. int. duty ITc 600 

35 Lancashire b.b. 1800 

30 G.E. OMT336 1200 

30 Whae. int. duty cI 900 

30 Allis Ch. ARY 1200 

30 G.E. MT346 600 

25 Triumph sR 1200 

25 G.E. I-M 900 

20 P & H int. b.b. 1200 

15 P &H int. W-7 1200 

15 GE. I-M 900 

15 Watson KHV 720 

2 10 Century Newb.b. SRT326 1200 


A.C. MOTORS—SQUIRREL CAGE 
3 phase 60 cycle 220 or 440 voits 


Qu. H.P. Mfr. Type Speed 
1 400 G.E. 2200 v. I-K 1800 
1 250 G.E. 2200 v. I-K 600 
2 150 Morse B 600 
1 150 Gen. Elec. I-E13A 1800 
1 1 F. Morse H 1200 

125 Cont. 2200 v. sc 1800 

125 Northwn. 1800 

125 Cr. Wheeler 125Q 900 

G.E. 1-K 600 

100 Whase. vertical CS 1200 

75 G.E. KT329Y 3600 

75 G.E I-K 514 

60 Howell b.b sc 1800 

8 60 K505 1200 
60 Ideal A306 1200 

60 G.E. KT346 900 

50 I-K 1200 
2 50 G.E. I-K 900 
50 KT342 900 

50 Reliance b.b AA 720 

2 50 . vertical CS766 900 
40 I-K 1200 

30 Delco New TEFC 1200 

2 30 n. Elec. KT526 1200 
3 15 b.b. B326 1800 


SPECIAL 


SPECIAL—15 HP Gearhead Motors 
Gen. Elec. K326 b.b. 3/60/220/440 V. out- 
put 234 RPM, like new. 

v 


Also many speed reducers & gear motors 
in stock up to 15 H.P., new & rebuilt, at 
various speeds, A. C. & D. C. 


1436-38 W. RANDOLPH STREET 


A.C. MOTORS—SQUIRREL CAGE 


Qu. H.P. Mfr. Pa Speed 
. 3 apd. 900/600/450 
| 40 Whase. CCL 720 
py 35 G.E. I-K 720 
30 Howellb.b.4spd. 8C 1800 
30 Whase. New b.b. C8405 1200 
30 F.M H 600 
25 Whse. New spl.b.b. CS365 1800 
25 U.8.b.b. New C364 1800 
25 G.E. I-K 1200 
25 Whse. New spiprf. CS405 1200 
25 Whee. 900 
25 G.E. KT526 900 
25 G.E K 600 
20 U.8. New b.b. 6 3600 
20 G.E. KT182 3600 
20 Whse. New TEFC 1800 
20 Delco New TE C364 1800 
20 Whse. New spiprf. CS364 1800 
20 Century 4 spd. b. 8C504 1800 
20 a I-K 1200 
20 F. Morse BH12B 900 
20 I-K 720 
20 . vertical cs 1200 
4 G.E. New b.b. K324 3600 
4 . New b.b. CS326 1800 
Whase. New b.b cs. 1200 
F. Morse vertical 1800 
G.E. b.b. 36 1200 
Whee. C8365 1200 
G.E. KT302 1200 
TEFC b.b. CS365 1200 
G.E KT512 900 
Allis Ch. AR217 720 
5 G.E. I-K 720 
A.C. MOTORS—SYNCHRONOUS 
H.P. Mfr. Type Volts Speed 
300 G.E. ATI 220/440 600 
El. Machy. late 2200 360 
5 KVA-G ATI 220/440 900 
225 a Machy. 3 bre. 440 600 
125 Whse. G 220/440 900 
125 G.E. spl. New TS955 220/440 1200 
125 Whae. G 2200 900 
100 KVA-Cr. Wheeler 220/440 900 
75 El. Machy. BRKT 900 
60 El. Machy. BRKT 220/440 1200 
A.C. MOTORS—25 CYCLE 
H.P. Mfr. Type Speed 
450 Whase. 2200 v. CW salipring 750 
150 Whee. HF slipring 500 
150 Whae. £4. cage 
100 Whase. CCL sq. cage 500 
100 Fair.Morse 550v. H sq. cg. 750 
50 lis Ch. ANY slipring 1500 
50 G.E. int. MTC-5537 750 
25 Whse. (4) C sq. cage 750 
20 Whaee. (5) C sa. cage 750 
15 Whae. (3) C aq. cage 750 
A.C. GENERATORS—60 CYCLE 
KVA Mfr Type Volts Speed 
625 G.E. ATB 2300 450 
500 G.E. ATB 450 
250 G.E. ATB 40/480 600 
225 G.E. ATB 40/480 900 
200 G.E. ATB 40/480 600 
150 Allis C 300 900 
150 AllisCh. 25cycle B 40/480 500 
100 Whse. 900 
100 Whse. G 40/480 900 
100 Cr. Wheeler 10388 40/480 900 
100) 40/480 600 
75 Triumph ai 40/480 900 
50 Cont. 20/208 1200 
25 Whse. b. like new 1. chase 120 900 


ARTHUR WAGNER COMPANY 


‘MONroe 7409 
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TURBINE UNITS—60 Cy. WATER TUBE BOILERS 
2—6250 KW Gen. Elec. Cond. 25 Cycle i—i409 HP, B. & W., 650-Ib. Stoker 
i—5000 KVA General Electric Cond. 2— 748 HP Edgemoor 250-ib. Stokers 
i—4000 KW General Electric Cond. 2— 560 HP Erie City 460 Ib. 

2—3750 KVA Westinghouse Cond. i— 519 HP Titusville 200-Ib. Stoker 
1—3750 KVA Westinghouse Extrac. 5— 492 HP Heine, 180-tb. Stokers 
i—3125 KVA General Electric Cond. 2— 469 HP B. & W. 425-Ib. Pulverizer 


2—3125 KVA General Electric Extrac. 
2—1250 KVA General Electric Cond. 


2—1250 KVA Elliott Cond. SYNCHRONOUS MOTORS 
i— 225 KVA General Electrie Non-C. 


4—6000 HP G. E. 60 cy. 2300 V. 90 RPM 
(= 300 HP E: 60 cy. 2200 600 RPM 
STEAM ENGINE UNITS—60 Cy. i— 300 HP G. E. 60 cy. 2200 V. 600 RPM 
i— 300 HP West. 60 cy. 2300 V. 900 RPM 
1—900 KW Hamilton Uniflow 3— 150 HP wee. 60 cy. 2300 V. 450 RPM 
i—750 KVA Chuse Uniflow i— 100 HP G. E. 2300 V. 240 RPM (Super) 
mes Uniflow 
1—375 KVA Harrisburg Unifiow INDUCTION MOTORS 
{—325 KVA Skinner Uniflow 
i—312 KVA Ames Uniflow i—1000 HP West. S/R, 2200 V. 360 RPM 
1—300 KVA Skinner Uniflow i— 200 HP G.E. S/C 2300 V. 1800 RPM 
1—225 KVA Skinner Uniflow 2— 150 HP Burke S/C 440 V. 1800 RPM, New. 
1—150 KVA Harrisburg 4-valve i— 150 HP G.E. S/C 440 V. 
'—125 KVA Ames Uniflow i— 150 HP G.E. S/C 2300 V. 1800 RPM 
2— 120 HP G.E. S/C 229 V. 3600 RPM 
D. C. STEAM ENGINE UNITS MOTOR GENERATOR SETS 
i1—600 KW Ames Unifiow, 250 V. i—1500 KW Allis Vv. DC, = 
i—500 KW Ames Uniflow, 250 V. i— 500 KW Cr. . DC, 60 
1—400 KW Ames Uniflow, 250 V. i— 400 KW Cr. vi 275 DC, 60 ¢ 
i—350 KW Ridgway Uniflow, 250 V. i— 400 KW Allis Chal.. ovs V DC, % cy. 
1—300 KW Skinner Uniflow, 275 V. 2— 300 KW Allis Chal.. 275 V. DC, 25 cy. 
1—275 KW Ames Uniflow, 250 V. i— 300 KW Westinghouse 250 V. DC, 60 cy. 
i— 250 KW Allis Chal., 275 V. ge. 25 - 
2— 225 KW Gen. Elec. 115 V. DC, 60 c 
DIESEL ENGINE UNITS i— 75 KW Westinghouse 125 V., DC, 60 4 


i— 50 KW Westinghouse 125 V., DC, 60 c 
2—1600 HP Gen. Motors, 2400 V. 60 cy. gen. 


i— 750 HP Worthington, 25¢ V., 60 cy. gen. ROTARIES—60 Cy. 
i— 750 HP Cooper Bessemer, 460 V., 60 cy. gen. 

4— 720 HP Amer. Loco., 240 V. DC. i—2000 KW Allis Chalmers 600 V. 
'— 625 HP Worthington, 240 V., 60 cy. gen. i—1000 KW Allis Chalmers 600 V. 
i— 500 HP Gen. Motors, 480-2400 = \ one i— 750 KW Westinghouse 275 V. 
i— 300 KW Buckeye, 450 V. 60 c i— 750 KW General Electric 600 V. 
2— 30 KW Buda 6DTG-317, 3- 137/220 Vv. KW General Eteciric 2/9 


‘SEARCHLIGHT SECTION @ 


50 Church Street = New York City 7, 


FREQUENCY CHANGERS 


i—2150 KVA G. E. 25/6242 cy. 750 RPM 
i—1875 KVA G. E. 25/60 cy. 300 RPM 
i—1200 KVA G. E. 25/60 cy. 300 RPM 
2—1000 KVA G. E. 25/60 cy. 300 RPM 
i— 938 KVA West. 25/624 cy. 750 RPM 
i— 600 KVA G. E. 60/25 cy. 300 RPM 


TRANSFORMERS—60 Cy. 


2— 2000 KVA West. 69/34.5-4.8/2.4 KV 

4— 333 KVA Al Ch. 25410/44000-13200/23000Y V. 
1—10000 KVA West. 26400-4580 V. 3 ph. 

i— 6000 KVA West. 26400-2300 V. 3 ph. 

i— 1000 KVA G. E. 24000-11500 V. 3 ph. 
2— 1000 KVA G. E. 23000/11500-575 V. 

i— 3750/5000 KVA West. 22000/460 V. 3 ph. 
i— 3000 KVA Kuhiman 13800-240 V. 3 ph. 
2—10000 KVA Pittsburgh 13200-4600 V. 3 ph. 
2— 1000 KVA G.E. 11500/23000-575 V. 

2— 2500 KVA Penn. 4150/2400-480 V.—3 ph. 
i— 1500 KVA Al. Ch. 2400-480 V.—3 ph. 
3— 250 KVA Moloney 2300-240/480 


OIL CIRCUIT BREAKERS 


i— 400 A. 37 KV West. Git Outdoor 
2— 400 A. 25 KV G. E. FKO136 Outdoor 
2—1000 A. 23 KV Kelman CB76 Outdoor 
6— 600 A. 15 KV G. E. FK255 Indoor 

4— 600 A. 15 KV G. E. FHK0O139-24BS Outdoor 
i— 600 A. 15 KV G. E. FKO37 Pole type 
2— 400 A. 15 KV G. E. FHKOI36 Outdoor 


PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


POWER PLANT EQUIPMENT 


SYNCH. CONVERTERS 


500 KW_G.E. 250 D.C. gr90/eoee A.C. 
1200 _ RPM. 6 PH. CY. SWITCH- 
GEAR AND TRANSFORMERS. 


tf 300 KW, G.E. 600 D.C. 2300/4000 A.C. 
al rin 1200 RPM. 6 PH. 60 CY. SWITCH 
Speci O ert gs GEAR AND TRANSFORMERS. 
300 KW, GE. 600 = 1500/1320 AC. 
TURBO-GENERATORS = AIR COMPRESSORS FULL AUTOMATIC GE. SWITCH. 
mat 1—125 KW. 125/250 V.D.C. | 11573 CFM 1 Motor 
KW Uniflow 1—1300 CFM MOTOR GEN ERATORS 
1— 1000 KW 440 V. Extrac. | 1375 H.P. with gears MANUAL’ SWITCHGEAR, 
1—210 H.P. Terry 250g Syn. Motor. 300 KW RIDGWAY SYN. 250 V. 2200 
om ee aevcenn A.C. 1200 RPM, 3 PH. 60 CY. COM- 
BOILERS PLETE MANUAL SWITCHGEAR. 
I— 250 KW 240 VN. D. | 1—90,000¢ 550 PSI TRANSFORMERS 
125 KW 600 V Extrac. | 1—S0.000¢ 250 PSI 1200 RPM. COMPLETE 
ENGINE GENERATORS | HP 2508 MANUAL SWITCHGEAR. 
1—200 1 150 KW G. 
2—600 KW. 2300 V. Uniflow | HP 150¢ HIRT 1200 RPMS 3 PH PHY 60 CY COMPLETE 
1—168 KW. 600 V. 1— 75 HP 150% NEW 1—100 KW 550/125V MANUAL switctckkR 
Bech unit listed above Is owned by us and 
Write or wire for additional data and prints. Is available now for lmmedicte bo 


A. LEE ELLIS CO., U.S. Machy. Bldg., 140 Federal St, Boston 10, Mass. WALLACE E. KIRK COMPANY 


Incorporated 
The Buyer Must Be Satisfied—Always 502 Grant Building, Pittsburgh, Pa. 
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POWER EQUIPMENT BARGAINS 


NEW SURFACE CONDENSERS 
3—Surface Condensers 9500 sq. ft. 
2—Surface Condensers 7900 sq. ft. 
2—Surface Condensers 8200 sq. ft. 
1—Surface Condenser 6300 sq. it. 
3—Surface Condensers 3300 sq. ft. 
4—Surface Condensers 2200 sq. ft. 
2—Surface Condensers 1500 sq. ft. 
8—Surface Condensers 600 sq. ft. 


HEATERS 
5—Deaerating Feed Water Heaters, capacities 40,000 to 90,000# 


per hour. NEW. 
STEAM TURBINES 

1—5000 KVA 3 Ph. 60 Cycle 2300 Volt 440# late model G. E. 
Bleeder Type Turbine with auxiliaries. 

2—750 KW G. E. 480 Volt Condensing Turbines. 

1—200 KW Slightly Used 3 Ph. 60 Cycle 440 V. G. E. Condensing 
Turbine, 4007 Pressure. 

1—800 HP Westinghouse 4883 RPM, 535# PSI, 2 bearing. 


TURBINES 
1—275 HP G. E. Curtis Horizontal Turbine, 3600 RPM, 120+ 
Pressure Condensing. 
8—115 HP G. E. Horizontal Turbines, 4000 RPM, 435# Pressure, 
10% B. P. NEW. 
a 18” Wheel, 1860 RPM, Pressure, 10# 


AIR EJECTORS — NEW 

5—Air Ejectors, New Twin, 2-Stage, for 8000 KW Turbine. 

6—Air Ejectors, Twin, 2-Stage, New with inter and after Con- 
densers for 6000 KW Turbines. 

3—Air Ejectors, Twin, 2 Stage, New. With inter and after Con- 
densers, for 500 KW Turbines. 

3—Air Ejectors, Twin, 2-Stage, New with inter and after Con- 
densers, for 4000 KW Turbines. 


EVAPORATORS—NEW 
4—80,000# fresh or 40,000# salt water per 24 hr. day capacity 
Renauld Evaporators. Manifold cast bronze. Coiler SD copper 
tubing. NEW. 
$—Paracoil-Davis, 90” high x 56” dia. 


BLOWERS—NEW 

2—82,000 CFM forced draft blowers driven by 253 HP steam tur- 
bines. 

5—19,000 CFM at 10.8” Buffalo forced draft blowers, Type SL, 
Size 6-82 with control vanes. Direct connected to 50 HP, 3 

ih. 60 cycle, 440 volt motor, variable speeds and capacities. 

( clockwise and 1 counter-clock) 

2—15,930 CFM forced draft blowers driven by 30 HP motors. 

3—5500 CFM forced draft blowers, steam turbine driven. 


CIRCULATING PUMPS—NEW 

3—3000 GPM Dayton-Dowd, vertical, centrifugal, split case, cir- 
culating pumps, 24.5’ head Direct connected to 25 HP 230 V, 
DC, 656/875 RPM ball bearing motors. 

2—Circulating Pumps, 13,000 GPM. 

6—Circulating Pumps, Main, 10,500 GPM. 

BOILER FEED PUMPS 

8—470 GPM, De Laval, horizontal, centrifugal, 750 PSI discharge 
head, 5140 RPM. Powered by 320 HP, De Laval steam tur- 
bines, 2-stage 575# max. steam pressure. 

3—200 GPM, Pacific, Size 2’’S, horizontal, split case, 4 stage, 
centrifugal, 1380’ head, 4” suction, 2” discharge, 4000 RPM. 
Direct connected to 115 HP, 4000 RPM, G. E. turbine, 435 PSI 
steam pressure, NEW. 

$—200 GPM, Ingersoll Rand, 6-Stage, horizontal, 600# pressure, 
1465’ dynamic head, bronze impeller, 242" suction, 11/2" dis- 
charge. Direct connected to 125 HP, steam turbine, 1504 pres- 
sure, 4125 RPM. 

2—150 GPM, Pacific pumps, horizontal, centrifugal multi-stage, 
split case, 525# press., 1282' head, bronze impellers, 2” 
suction, 4” discharge. Direct connected to 110 HP, Westing- 
house turbines, 4050 RPM, 4404 max. steam pressure. 

4—157 GPM, 12 x 8 x 24 Worthington, vertical, simplex steam 
pumps, 600 discharge pressure, 300% max. steam pressure, 
bronze fitted, 5 suction, 4” discharge. 


CONDENSATE PUMPS—NEW 
24—14 GPM, Goulds, horizontal, single stage 143’ head, bronze 
impellers, 142" suction. 1” yp close coupled to 2 
HP, 230 volts, 3500 RPM. Reliance motors with magnetic 
push button marine type controllers. 


POWER PUMPS 
1—Gardner Denver, horizontal duplex power pump, max. working 
pressure 16007, max. speed 65., 4” suction, 3” discharge. 


NEw. 
4—1-3/16 x 1-11/16, Deming, horizontal duplex, double acting, 
10 GPM, suction lift 12’, max. discharge pressure 120%, suc- 
tion 1144", discharge 1”. V-Belt driven by % HP Peerless 
230 Volt, 1750 RPM, Cpd. wound motors. 


SIMPLEX STEAM PUMPS—NEW 
5—14”" x 11” x 18” Worthington vertical simplex steam pumps. 
400 GPM, 125+ discharge pressure, 140# max. steam pressure, 
10# suction, 8” discharge. 
2—12” x 14” x 18” Worthington vertical simplex steam pumps. 
600 GPM, 50# discharge pressure, 140# max. steam pressure, 
10# suction, 8” discharge. 


DUPLEX STEAM PUMPS—NEW 
13—7¥2" x 9" x 12 Worthington design vertical duplex steam 


jumps, 325 GPM, 230# steam 


FUEL AND LUBE OIL PUMPS—NEW 


3—10” x 11” x 18” Worthington vertical simplex lube of] pum 
325 GPM, 50# discharge pressure, 6” nol and Gulbesee, 
140# max. steam pressure. 

5—225/325 GPM, De Laval, IMO, lube oil service . 43 
Pressure, vertical. Direct connected to 15 HP 230 Volt, $36/1730 
RPM Reliance DC ball bearing motors. NEW. 

4—22 GPM, Kinney “Heliquad” horizontal rotary fuel oil pumps, 
Size 42-181, 325’ head 20’ suction lift. Direct connected 10 
HP, 230 V G. E. DC motors through 4.15:1 reduction gear 
with speed regulating rheostat controllers. 


FEED WATER REGULATORS—NEW 


8—Hammel-Dahl Feed Water Regulators, remote control of 
liquid level for feed water heaters. 


STEAM TURBO-GENERATORS, A. C. 
6—312 KVA, Westinghouse, 1200 RPM (thru gears x 5 
2—100 Kw Ge Pres “Elec 125 
— enera ectric, 4 wire, 
240/110 V, 3600 RPM. Turbine 150/200 PSI. siete 


STEAM TURBO-GENERATORS, D.C. 

6—300 KW Westinghouse, 3 wire, 120/240 V, 1200 RPM, Turbine 
Condensing, 400 PSI, geared, NEW. 

1—290 KW Westinghouse 120/240 V, 1200 RPM Geared to turbine, 
200 pressure, 4410 RPM, NEW. 

1—SO KW Sturtevant, 125 V, 2800 RPM Turbine 150# Pressure. 

1—35 KW G. E. 115 V. 3400 RPM Turbine 125# Pressure. 

2—25 KW, Westinghouse, 125 V, geared to 7260 RPM. Turbine, 
200# pressure. 


STEAM ENGINE DRIVEN UNITS 


3—Z3 KW Marine Electric Co. Generators; 120 V, 500 RPM, com- 
pound wound, powered by Gault vertical steam engine. NEW. 


BOILERS—NEW 


2—1500 HP 3 Drum B&W 300#, with superheaters, new and 
unerected, 150,000# Steam, with oil burners, casing, erection 
steel, soot blowers and safety valves. Built in 1943, Fine 
self-contained units. 

3—1000 HP Combustion Engineering Co. 105,000# Steam, 300+ 
pressure, with steel and casing, soot blowers, oil burners 
and safety valves. 

10—600 HP, 4404 Combustion Engineering Co. 49,0007 Steam, 

3 ustion Engineering . Cross Drum, Sectional 
header, 440#, 750° T. T., oil burning. 


D.C. GENERATORS & M. G. SETS 


6—300 KW NEW Westinghouse DC 240 Volts 1200 RPM, 3 wire 
Generators. Can also offer same with 321 KVA 3 60 cyc. 
440 Volt NEW Westinghouse Synchronous MOTO) 


CIRCUIT BREAKERS 
10—2000 . 500 Volt AC le latest . 
oe amp (-) 3 pole est type G. E. Circuit 


2—5000 amp 500 Volt AC 3 pole G. E. solenoid operated Oil 
Circuit Breakers. 


MOTORS—DC—NEW 
6—765 HP G. E. 2 Bearing 500 Volt DC 1030/1300 RPM. 


STEAM DIESEL AND GAS ELECTRIC POWER 
UNITS 


DIESEL ENGINES 
2—950 HP Cooper-Bessemer, 300 RPM, 8 cylinder, 4 cyc. solid 
injection. UNUSED. 
3—448 HP Baldwin, 4 cyc. 400 RPM. UNUSED. 


DIESEL ELECTRIC POWER UNITS 


3—290 KW, 240 V, Direct current, Generators, shunt wound, 1200 

RPM (2 Westinghouse, 1 General Electric) 
Direct connected to 500 BHP Gen. Motors, 8-cylinder Diesels, 
Model 8-268A. 
If AC Generators required, we have available: 1 NEW, 2 
Slightly used. 

3—250 KW, 315 KVA, .80 PF, 1200 RPM Alternators 3 Ph. 60 
Cyc. 450 V., 400 A. with 5.5 KW 1200 RPM shunt wound 
o mounted Exciters. NEW. With used General Motors 

esels. 
KW 3 Ph. Diesel Driven Power Units, Buda, NEW. 


GAS ELECTRIC LIGHTING UNITS, AC 


16—15 KW, 18.75 EVA Kato Generators, 3 ph. 60 . 4 wire, 
127/220 Volts, 1800 RPM, direct connected to er 6- 
cylinder engines. NEW. 

24—10 KW, O'Keefe & Merritt Power Units, Single phase, 60 
cyc., 120/240 Volt, 4 wire, 1800 RPM with 4-cylinder gas 
engine. NEW. 

16—7.2 KVA, 5 KW, .7 PF Onan, 110 V, single phase, 60 cycle. 


Subject Prior Sale 


SUNDFELT EQUIPMENT COMPANY, INC. 


3422 First Avenue South 
POWER ® October 1947 
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MOTORS M-G SETS 


NEW MOTORS 
3 ph. 60 cy. 
Qn. H.P. Make Volts Speed Type 
60 Bre, 1800 P188 
est. T. 
B. B. /440 1800 CBSP-224 
2 Dayton B. Brg. 220/440 1200 22. 
2 B- 220/440 1800 224 
8 220/440 1800 224 
3.63 Dayton R. Bre. 220/440 1800 225 
4 West. T.E 
B. 220/440 1800 
1 West. ” 220/440 1800 CSP-225 
own & Brook.220/440 1800 
~220/ 
13 West. B. Brg. 220/440 1800 CSP-254 
1 220/440 1200 CSP-254 
5 } West. T. E. F.C. 
B. B. =P on 1800 CSP-284 
0 West. T.E. F.C. 
B. 220/440 1800 CSP-324 
115 G.E. B. Bre. 220/440 1800 K-326 
1 ph. 60 cy. 
2 1% G.E. Exp. Pro. 115/230 1800 SCR-224 
5 B-Line 115/230 1800 RM-203 
ll % B-Line 115/230 1800 RS-720-R 
TRANSFORMERS 
Qn. KVA Cycle voteage 
3 63 60 2300/115/230 
8 1) 60 4600 /120/: 
3 3 60 2300/115/2:% 
a 60 2300 /210 
60 2300 /230 
10 5 60 2300/115 
3 7) 60 2300/115 
3 7) 2300/110/% 
3 60 2300/115/: 
6 10 60 2300/115/: 
3 20 60 2300/115/ 2% 
2 20 60 2200/110/220 Kulhman 
3 15 25 2200/440/220 We 
6 15 60 2200) 110/220 G. H-kK 
2 60 2360/115/230 G.E. H-K 
1 26 25 2200/220/ 440 Pitts. Floor 


1 373; 25 2300/460/230 West. SK 

2 50 25 2200/220 Wagner 

1 75 2300/115/2 .E. H-R 

2 100 60 2300/230/115 West. s 

1 300 60 4800/120/240 Pitts. 

1 325 60 4800/120/240 Kulhman 

3 200 60 2300/220/440 G.E. H-SB 

1 5000 60 3ph. 13,200/240 West. Late 

A.C. MOTORS 
3 ph. 60 cycle 

Qn. H.P. Make Type Volts Speed 
1 7 .E. KT-180 220/440 1800 
2 10 W.B. Brg. CS-326 220/440 1200 
4 10 Al. Ch, AN 220/440 1200 
2 10 West. cs 220/440 1200 
1 15 W.B.Brg. 365 220/440 1200 
5 15 =Al. Ch. AN 220/440 1200 
1 15 G.E.B.B. KT 220/440 720 
1 20 .E. I-K 220/440 600 
2 20 Wagner BP 220/440 1300 
1 25 Gen. Elec. KT 220/440 900 
4 25 Ch. AN 220/440 1200 
1 25 «Cr. Wh. Sl. Rg. 220/440 1200 
1 25 ~=Lineolo 220/440 1200 
2 30 . E. KT 220/440 900 
3 30~=OAI. Ch. AN 220/440 1200 
2 30 est. cs 220/440 
3 35 «4G.E. I-K 220/440 900 
1 35 =Al. Ch. AN 220/440 1200 
2 40 Gen. Elec. IK 220/440 1200 
1 50 Gen. Elec. KT-346 220/440 900 
2 50 Gen. Elec. K7337 220/440 1800 
3 50 West. cs 220/440 1800 
2 60 Allis Chal. 220/440 1800 
1 69 Rob. Meyers K-209 220/440 1200 
3 500 Elec. Mach. Syn. 23000 514 


1—500 KW, 25 to 60 cycle synchronous Frequency 
Change”, complete with panels, 


We buy for cash. Send us your list of surplus equipment. 


VOLLAND ELECTRIC EQUIPMENT CO. 


1512 NIAGARA STREET 


ADJUSTABLE SPEED MOTORS 


Qu. H.P. Make Type R.P.M 

2 9 R.F.-10 4001600 
1 10 Whase. S.K. 250/ 1000 
1 10 G.E. R.F.-12 300/1200 
3 10 Whase. SK-90 400/ 1600 
1 10/15 Al. Ch. E.B.-100 575/1725 
3 15 G.E. R.F.-11 400 1600 
1 15 El. Dy 10-8 450 1350 
3 15 G.E. 5500/1650 
1 15 El. Dy. 600/1200 
1 19 Whase. 100-L, 6001200 
1 20 G.EB. RF-12 400 (1600 
1 25 G.E, C.D.-128 200, 800 

1 25 G.E, R.F.-13 400/1200 
1 25 Rel. l-262 500/ 1500 
1 25 E. RF-11 500/1500 
2 27% El. Dy. 450/1350 
1 30 G.E. C.D.M.-105 875/1750 
1 32% Whse. 400/1200 
1 35 G.EB. RF-14 250/1000 
1 35/50 Whase. SK-160 500/750 

1 it Whse. 250/1000 
1 50/65 El. Dy 30-8 300/1200 
1 60 Whse. SK-131 500 1500 
1 100 Rel. r-1050 400 (1200 
1 150, 185 El. Dy. 75-8 250/500 

1 200/250 Rel. 2600-T 400/800 


WE CAN SUPPLY WITH THE ABOVE ADJUST- 
ABLE & CONSTANT SPEED MOTORS— Manual 
—Semi magnetic and manual and fully magnetic 
AUTOMATIC CONT ee. “ENGINEERED TO 
YOUR SPECIFICATIONS.” 


SPECIAL: M.G. SET 


(1)— Practically NEW 500 KW, Al. Ch. Set, 
250-VDC., 900- kr M., 2300-V., 3-Ph., 60- 
('y., motor—-(3) 3: K.V. A, Whse. dry type 
Transtormers,  15200/2400, synchr. motor 
control on 15200-V. side of transformers, 
with complete D.C. panels. We will sell 
this less transformers with 2300-V. synehr. 
motor control, 


PHONE GR 2715 


MOTORS—M. G. SETS—CONTROL 


In Stock—Immediate Shipment—Rebuilt & Guaranteed 


MOTOR GENERATOR SETS 
(2)--10 KW, G.E. 2-unit sets, 250-VDC., 1800- 

RPM., 220 or 440-V., 3-VPh., 60-Cy 
(3)—50 KW, Louis-Allis 2 250-VDC., 1200- RPM., 


dir, con, to 75-HP. sa. eg. motors, 220/440/ 
2200-V., 3-Ph., 60-Cy. 

(2)—90 KW, General Eleetrie 250- VDC., 135- 
HI. sq. cg. motors, 220/440-V, 3-Ph., 
60-Cy., 1200-RPM., B.B., splash- proof. 

(1)—-100 KW, Crocker Whee ier 250-V DCc., 650- 


RPM., dir, con, to 150-HP. sq. eg. motor, 
220/440/2200-V., 3-Ph., 60-Cy. 

(1)—360 KW, G.E. Convertor, 275-VDC., with 
(3) 120 K.V.A. transt., 1100/208-V., 60-Cy., 
A.C. & D.C. panels and controls. 


SLIP RING MOTORS 


CONSTANT DUTY 
3-Phase; 60-Cycle 


Qu. H.P. Make Type Volts R.P.M. 
2 10 1.M. 220 1145 
1 10 I.M. 550 1120 
1 20 MT-326 220 850 
1 25 Al. Ch, AN 2200 860 
2 25 7.E, MT-326 2200 860 
1 25 Whse. C.W. 440 1750 
1 30 1. Ch. ANY 40 

3 40 =G.E, M.T. 5. 

3* 40 I.M. 1170 
1 40 Al. Ch. ANY 2200 

1 50 Al. Ch. ANY 2200 4 

1 66 Whse. C.W. 2200 1200 
2 75 M.T. 2200 

1 75 M.T 2200 600 
1 75) MT-540 440 900 
1 100 200 600 
Whse. >. 6900 

1 100 =Whse. M.W.-766 220 1200 
1 150) I.M. 550 385 
2 150 =G.E. M.T. 2200 720 
1 150 Whase. C.W. 2 1160 
1 200 =G.E. M 2300 514 
1 200 Cr. Wh 127-AG 440 5 

1 00 Ch ANY 2200 514 
1 300 M. 2200 1200 
1 350 Al. Ch ANY 2206 514 


Cc. MOTORS 
3 ph.. 25 cycle 
n. H.P. ake Speed 
18 G.E. KT. 1 220/440 50 
8C-232 220/440 750 
14 G.E. KT /440 750 
5 est. CCL 220/440 750 
est. cs 220/440 750 
4 1% G.E. Sl. Rg. I-M 220/440 750 
1¢ West. 
1 G.E. I-M 220/440 750 
1 G.E. T 220/440 750 
1 Howell B.B. SCR 220/440 
1 G.E. 220/440 750 
15 Gen.Elec. IK 220/440 750 
20 Gen. Elec. IK 220/440 7 
20 G.E. KT 220/440 50 
20 W.SLRg. CW 220/440 750 
25 G.E. I-K 220/440 750 
25 CW 220/440 750 
25 + BurkeS. WEV 220/440 750 
‘ 25 n. Elec. KT-337 220/440 750 
25 220/440 750 
30 220/440 750 
60 Gen. Elec. IK 220/440 500 
100 E. L-K 220/440 750 
200 West. 2201440 750 
200 G.E. I-K 220/440 750 
3 G.E. KT-160 220/440 1500 
5&6 G.E, KT 220/440 1500 
2 5 G.E. SI. Rg. MT-181 220/440 1500 
7 5 West. cs 220/440 1500 
7% G.E. I-K 220/440 1500 
agner 
250 220/440 1500 
MOTOR GENERATOR SETS 


1—150 KW Ridge way Generator, 250 V: D.C. Motor 
225 HP /440 synchronous, with panels. 


125 volt, 514 RPM, Motor—300 HP, 
3 30/2: 300 volt, type IK. 
1 KW 125 volt D.C. Motor—3/25/2200/750 
“RPM, with A.C. & D.C. Panel. 
Send us your inquiries 
We have a large selection of 3 phase 


and 1 phase, 60 cycle welders. 


ING. 


BUFFALO 13, N Y. 


350 I.M. 440 580 

400 G.E. M.T 2200 450 

1 400) =Al. Ch. ANY 2300 514 

1*** 1206 Whse. C.W. 2300 590 
*—40-CYCLE. 


**—3-BEARING MOTOR. 

***_-M ILL TYPE MILL CONTROL. 

(MANUAL or MAGNETIC = 
starting duty, or reversing and varying speed, 
be supplied ENGIN EERED TO YOUR NPE 
CATIONS) 


SQUIRREL CAGE MOTORS 
3-Phase; 60-Cycle 


Qu. H.P. Make Type Volts R.P.M. 
| 25 G.E. F.T.R. 220 575 
2 25 G.E. K.T. 220 900 
1 25 Whase. C.8. 220 1160 
1 Al. Ch. ARX 440 575 
1 30 Whse. C.S8. 550 
1 30 G.E | ££ 220 
1 35 Whse Cc.s 440 1160 
1 35 G.E LK 2200 1200 
1 40 F.M H 220 8 
2 40 Al. Ch A.R 440 860 
2 40 F.M B 220 1150 
1 40 G.E 1 & A 220 1800 
1 40 Whse CS-659 2200 1760 
1 G.E. LK. 440 i 
4 50 Whase. C.8. 220 870 
1 50 G.E. R.ye 440 1160 
1 50 Ideal Pt, J 440 1750 
1 75 G.E. FTR 440 720 
1 75 G.E. K.T 440 875 
1 75 Al, Ch. A.R. 440 1750 
3 75 Al. Ch. A.R 2200 1750 
2 100 G.E. LK 2300 695 
1 125 Whse CS-761 440 1750 
3 125 Al. Ch A.R. 2200 1750 
1 125 Al. Ch ARW 2200 1750 
1 150 G. LK. 220 57 
1 150 G.E LK. 550 720 
1 150 Whase. C.8. 440 12 
1 200 G.E LK. 2300 4 
1 200 AL Ch A. _ 2200 3550 
1 250 Ww , cs ae 11 

“WE CAN SUPPLY WITH NY 


OF THE 
ABOVE THE CONTROL EQUIPMENT EN- 
GINEERED TO YOUR SPECIFICATIONS.” 


MAC CABE COMPANY. 


4312 CLARISSA STREET 
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SEARCHLIGHT SECTION @® 


important 


DIESEL OFFERINGS 


immediate delivery 


1947 


HP MODEL KVA RPM NEW HP MODEL RPM NEW 
2—2000 Fairbanks Morse 33 1875 300 99% 3— 165 Murphy ME650 aa 1200 95%, 
8—1 600 General Motors 16-278A 1200 720 95%, 2— 150 Buckeye Model E 145 400 95% 
I— 840 Fairbanks Morse M 565 257 99%, 5— 100 International UDI8 62.5 1200 new 
2— 450 Fairbanks Morse 33E 375 360 95% I— 100 General Motors 6-71 75 1200 unused 
I— 450 Buckeye Model 80 360 600 new 90 Cummins HIS 600 62.5 1200 new 
{— 375 Mcintosh Seymour 350 360 85%, + Gow 80 Fairbanks Morse YVA 65 300 85%, 
I— 365 Ingersoll Rand S 340 600 95% ; 15 Buck Model ar 
4— 360 Fairbanks Morse YVA Model J 
i— 300 Buckeye Medel E 250 400 90%, 4— 65 International UD 14 37.5 1200 new 
2— 240 Fairbanks Morse YVA 85% '— 60 Buckeye Model J 50 600 95% 
10— 225 Buckeye Model 80 180 600 new I— 40 Buckeye Model J 30 600 95% 
I— 180 Fairbanks Morse YVA 150 257 95% I— 35 International UD 6 18.7. 1200 new 


PORT WASHINGTON, L. N. Y. EORPORATION 


TEL: PORT WASHINGTON, 2000 


REBUILT POWER EQUIPMENT—READY SHIP 


M.G. SETS 
250 V. D.C. 
(Motors 220/440 or 2200 V. 3 ph. 60 cy.) 
No. KW Make Speed 
15 West. 1150 
20 West. 900 
40 West. 850 
50 West. 1200 
ae Star 1200 
100 Star 1200 
150 .E. 1200 
150 Cr. Wh. 720 
200 Elliott 1200 
200 Cr. Wh. 720 


Can furnish M.G. Sets at 125 V.D.C. from 5 kw. up 
to 100 kw. for immediate shipment from stock. 


DYNAMOMETER 
“Hi-Eff’’ size 35%, model 58S, 3100 rpm., 
Taylor Mfg. Co. 


FREQUENCY CHANGERS 


3—25 kw., 220/440 v. 3 ph. 180 cy., G.E. dir. con. to 
25 HP, 1800 rpm., 220/440 v. oy z= 60 cy. motors 


COMPRESSORS 
1—315 cu. ft. 100 Ib. pres. Ingersoll-Rand, Models 
315 and 815A portable Air Compressors with 105 
complete with acces- 


1830 cu. ft. 100 lbs. pressure Burry Horiz. Com- 
pressor. 


INDUSTRIAL TRUCKS 


5—Automobile type LO-5 Low Lift Electric Trucks 
capacity 5 ton platform type. 
5—New 4 ton Yale & Towne Model YSW Multi-stroke 
Hand Lift Platform. 


INDUCTION HEATING CONVERTER 


New Van Norman, type indvor, floor, hi-freq. 32 kw. 
220 v. 1 ph. 60 cy. 150 A. enclosed type. 


CONVEYOR SYSTEM 


Palmer Bee—open chain & trays complete with 5 
HP. A.C. motor, Reeves drive, Worm Gear Re- 
ducer 90.6 to 1, Unit mt’d on I Beam, platform 
42x96”, 1928’ of 4” open link chain, 727 tray 
hooks & trolley, curves, rollers, etc. 


TESTS STANDS 
3—Dennison Eng. Co. portable, hydr. model PHTS-2, 
7 GPM constant volume dir. con. 7% hp. A.C. 
motors, 3000 Ib. pres. capacity. 


DEGREASER 
Blakeslee, Liquid fully conveyorized, immersion 
loa ading and unloading at opposite wr 13’ long 
5’3” wide, 10’8” high with % HP. A.C. motor. 
Conveyor ‘speed 9 rpm., dual vapor control, gage 
glasses, thermometers, necessary piping and fit- 
tings, double strand chain conveyor with cross 
rods. 25”x20”x3” deep baskets, %” Sacro TR-40-3 
Water Control, 1%” Sacro SF, 11 Vapor control, 
storage Tanks, #3 Still, Trans. pump and motors. 


DUST COLLECTING UNITS 
5—NEW portable, self contained % HP. A.C. Mo- 
tors, overall Diam. 25”x14%"x23 single inlet, 
single outlet Fried Air Kool Co. 
WINCHES 
assembly engine hoists, swivel 


k, 4%” 1, with 1%” opening and 30’ of \%” 
cable. Hand cranked, double reduction gear 

th drum 5%” w. can be used with A.C. or 
D.C. Motors. 


PRESSES 


2—Bliss hydro Dynamic omg vertical with 5 HP. 
AC. motors 30 ton capacity. 


FANS or BLOWERS 


4—NEW 12000 CFM, Amer. Blower dir. con. 12% 
HP. 2 speed A.C. Motors with starters 


A.C. GENERATORS, 3 ph. 60 cy. 


Kw. Make RPM Voltage 

1250 West. 1200 220/440/2300/4000 
450 Elee. Machy. 120 220/440/2300/4000 
110 Allis Chal. 277 220/44 
20 West. 900 120 


WELDING AND PLATING SETS 


1—Chandeysson 50 KW., 40 V. D.C. 600 rpm., 75 HP. 
Synchronous Motor 220/440 v. 3 ph. 60 cy., with 
exciter 100% P.F. 

1—Thompson Shell Welder including West. control, 
6 electronic tu A Motor. 

1—Federal special seam welder 200 kva., 
60 cy. 5 DC max. sec. amps. 34000 ai tx 38 
throat, sec. wales 5.1 10, | mas = pres. 90 min 
water inlet pres. 65# 70 d 

seam welder 150 220/44 60 cy. 

5 DC max. sec. a. = 0, 000 at 4 BY. ‘bs throat 

sec. volts 4-8 max. air res. 90 deg. min. water 
inlet pres. 50 Ibs. at 70 p ay F. 1 HE. AC. Motor. 


CONDENSER OR SYN. MOTOR 


500 HP. Elec. Machinery Co. SYN Motor 80% P.F. 
120 rpm., 4000/2200/440 or 220 v. with exciter. 


POWER PLANTS 


gine 220 V. D.C. 
2—5 kw. Portable Master Elec. 110/220 v. 1 ph. 60 cy. 
o > = Wis gas or gasoline engines 80% PF. 
1—7% kw. port. Master 4 cyl gas or gasoline 120 v. 
1 ph. 60 cy. with pneu. tires and tongue. 
2—10 kw. 120/v. Star Generators dir. con. to Her- 
cules DIESEL, 250. 
kw. 120/208 v. 8 60 cy. 80% P.F. West. 
Gen. dir. con. to Le Roi Gasoline Engine. 
G.E, dir. con. Buda 
1—35 kva. Ridgway 220/3/60 dir. Con. Ridgway 
STEAM engine. 
1—125 kva. West 240/480 3_ph. cy. West. 
dir. con. Erie Ball STEAM Engine. 


WRITE, WIRE OR PHONE YOUR ELECTRIC NEEDS—SEND FOR STOCK LIST. LIST YOUR IDLE EQUIPMENT WITH US 


Duquesne Electric & Mfg. Co. Pittsburgh 6, Pa. 
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WE HELP 10 
5—NEW 1% kw, Homelite portable 115 1 ph. 60 
cy. 1 cyl. air cooled 2 cycle gas or gasoline. re 
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MOTORS 
3 PHASE—25 CYCLE—220/440 VOLTS 
H.P. Make Type Frame RPM 
& Wert. cs 750 
West. cs 750 
& West. Cs 750 
West. cs 453 750 
Weat. cs 153 750 
6 G.E. KT 948 1430 
6 GE. KT 948 1430 
6 G.E. KT 8 1430 
10 G.E. KT 312 7 
15 G.E. 1 Form K 750 
15 West. cs 573 750 
20 West. cs 730 
25 West. cs 730 
10) Form K 750 
75 G.E. I Form K 6500 
100 G.E. 1 Form K 750 
100 =Weat. (2200 v.) CS R71 1460 
125 West. (S.R.) cw 480 
150 1 Form K 365 
150 G.E. (2290 v.) I Form 750 
150 G.E. (2200 v.) 1 Form K 750 
150 Allis Ch. Ring 
150 G.E. (2200 v.) KT b.b. 657 1470 
200 West. (2200v.) CS 480 
200 G.F. (2200 v.) 1 Form K 485 
200 (8.R.) 1 Form M 480 
200 (8.R.) cw 101k 480 
MOTORS 
60 cycle—220/440 volts 
RPM 
5 Splasl Brest BB 1200 
G.E. Thc 1750 
G.E. I 680 
7, Amer. El Splash Proof BB 1200 
10 Amer. El. Vertical BB 00 
10 G.E KT9. 
10 G.£ KT752 
16 G.E. KT312 855 
15 Weat. cs 1155 
20 West ew BB. 1200 
20 G.E. Tri Clad BB 3600 
20 West. ew 1800 
26 Weat New C8444 900 
25 West cs 1200 
30 Weat. New CS445 
30 West cs 
40 Cr Wh. 685 
40 Lincolp IM 720 
4 G.E KT323 4 
Al.-Ch. 


ERIE ELECTRIC 


H.P. Make Type RPM Ser. No. 
50 Al. Ch. 1800 8K28825 
60 .E. 1 1800 292596 
60 Whee. 2200V. CCL 200 854121 
75 Westhgse. cs 1800 2134671 
100 Westghse. CCL 1806 1043213 
125 W estghse CCL 1800 765231 
125 Weatghse cs 1200 1862 
150 Westghse cs 1800 2429726 
150 .E. PE 1200 
250 .E. I-K 6u0 224 
300 G.F. I-K 720 2357743 
400 G.E. 1-K 900 2347845 


FREQUENCY CHANGERS 


All Sizes in Stock. 60 cycle to 90 cycle, 
100 cycle, 120 cycle, 180 cycle and any 
other high cycle if desired. 


25 CYCLE TRANSFORMERS 


3—500 KVA Peewee Transformers 25 Cycle, 1 
Phase, 2300 Volts Primary 230/460 Volts Secondary. 


60 CYCLE TRANSFORMERS 


1—3000 KVA Kuhlman Transformer 60 3 Phase, 
14,160 Volts Primary 240 Volts Secondar 


25 CYCLE GEARED MOTORS 
3—10 H.P. Westghse., Frame 364 Encl. 1500/378 RPM. 
H.P. ~ Frame 405 Encl., 1450/416 RPM. 
ixp. Proof. 


D.C. CIRCUIT BREAKERS 


4—800 Amp. ITE air breakers 2 pole 250 volts comptete 
with overload trips 600/1200 Amp.—mounted on 
slate panels. 


MOTOR GENERATOR SETS 


2—350 KW General Electric Sets 250 Volts D.C. driven 

by 500 HP 3 Phase 25 Cycle motors. 
-2 = glk Gen. Elec. Generator, Type DLC-203, 125 v. 
40 HP Gen. Elec. Motor, 3/440/ 


mnnected to 
60/720 with panel 


Co., INC. 


124 CHURCH ST. 


SPECIAL 
Morse Ball Bearing Motor. 


airbanks 

1-- (Ww ) Synchronous 
agner 

gl Serial #345781, 3 Phase 60 Cycle 440 Volts, 

1—75 HP. Ten Weischel Synchronous Motor 3 Phase 

60 Cycle 440 Volts 1200 RPM. with starting control. 

1—150 HP Fairbanks Morse Ball Bearing motor 3/60/ 


ty 
—300 Gen. Elect. Synchronous Motor. Type ATI. 
3/80/440/1200 ERPS .8 PF. with direct connected 
and tasting equipment. 
P. Gen. El Squirrel Cage Motor. Leg 115 
1200 RPM. with starting equipmen' 


NEW MOTORS 
100—New motors fro: HP. to 30 HP. in stock, 
60 Cycle single and Phase. 
ROTARY CONVERTER 


1—2000 KW. Westinghouse Booster type Rotary Con- 
verter 230 Volt D.C.—3 to 6 Phase, 25 Cycle, 4600 
Volt Transformer. 


AIR COMPRESSORS 


2—5000 CFM Worthington low pressure 
45 Ib. Compressors with 500 H.P. Gen. 
Elect. Motors. 3 phase 25 cycle 2300 
volis.—Complete. 

2—1000 Too Ib. Drivea 


by 200 
1—1700 2 Stage 100 Ib. 
with motor. 


—5000 CFM Worthington 45% low pressure. Com- 


2300 VOLT PRIMARY 


CONTACTORS 


18 Westinghouse AC magnetic controllers 
H.P. A D magnetic controller 3/60/2300 V. 

200 Amp. Schweitzer-Conrad Load Breaks—3 Pole 
Fused. 3/60/2300 V. 


BUFFALO, N. Y. 
CL. 4758 


AVAILABLE from STOCK! 


A Few Typical Items in Our Current Inventory 


SQUIRREL CAGE MOTORS 


(NEMA Frame) 
220,44" volts, 3 ph., 60 cycle 
Qu. | HP RPM Make Type 
3 1800 A.C..GE BB, DP—New 
1 1200 1. Ch BB, DP—New 
35 1800 Al. Ch, BB, DP—New 
35 } 1800 A-C,G.E. BB, DP—N 
1200 w TEXP—New 
10 1800 _ LL. Allis OGX—New 
10 530 agner HS-HT—R&G 
le 900 KE. SB-DP—New 
4 10 1800 Al. Ch. ORB—New 
3600 Ch. OBB—Ne 
3600 BB, DP—R&G 
15 1200 =G.E. BB, DP—New 
1 1200 G.E.,Wstg. HT —New 
1 3600 8B.DP—New 
20 1200 Al. Ch. OBB—New 
26 1200 Al. Ch, OBB—New 
30 1800 =Al. Ch. OBB—New 
50 1200 =AL. Ch OBB— New 
50 1800 =—s Al. Ch OBB— New 
126 1800 Ch OSB—New 


D. C. MOTORS, 230 VOLTS, 
ADJUSTABLE SPEED, RECONDITIONED 
AND GUARANTEED 
(Except New Where Shown) 


1 3 1150 2815 Rel. 14-T, Shunt] 
2 3/5 600/1800 Watg. SK-50 

34/5) 500/1500 Watg. SK-60 

3 /5 Type B, Shunt 
5 4 i80/ 1800 Rel. 92-T, Shunt 


5/74 500/2000 Rel. L. A. Shunt 
10 250/1000 C.C. Type L 
10 300 1200 G.E, RL 6.201, Shunt 
10 5600/1500 Rel. ok Shunt 
550/1650 E.C.K,. Shu 
10/15 575/2300 G.E. D 
1500 Wstg. SK 
«15/20 400/1200 G.E. RLC203A, Shunt 
15/20 600/1800 Rel. 131-T 
‘ 20/2 400/1200 G.E., E-D 
4 20/25 600,/2000 G.E. CD-105 
2 20/25 400/1600 G.E. CD-113 
30/40 400/1200 G.E. RLC-204 
y 35 500, 1500 G.E. RF13. 2 hrs. 50° 
40 250 1500 G.E. -1441 
2 50 525/1900 G.E. COM-TE-Dbl 
Shaft—New 
2 60/75 375/1200 E-D 25-SG 
1 125/150 4090/1200 Diehl Comp., K-15 
1 150 262/750 G.E. Frame MPC 
SPECIALS 


1—250 H.P., new G.FE. Synchronous motor, 720 
R.P.M., 2200 volts, 3 phase, 60 cycle, mill 
line torques, 80% P.F. 

5—Reliance 40-VS drives, with 40/50. = P. D.C, 
motors and complete A.C.-D.C. controls 
220/440-3-60. 

18—3 KW M-G Sets, 250 volts D.C., 220/440 
volts A.C., drip-proof, flat compounded. 
We can furnish any A.C. or D.C. control to your 
specifications up to 1000 H.P., 4160 volts. 


ALSO MANY OTHER NEW AND RECONDI- 
TIONED A.C., D.C. MOTORS, 1/6 H.P. TO 150 H.P. 


THE A-C SUPPLY CO. 


lf You 
Dont See 
What 
You Want 


—ask for it! 


Quoting the storekeeper's 
old slogan: "If you don't see 
what you want—ask for it." 
Ask the advertisers. They are 
constantly adding to their 
stocks and may have ac- 
quired just what you need. 
Or, shall we ask them for 
you— Write the 


Classified Advertising 


Division 


Plant & Office P.O. Box 991 Telephone (Akron) POWER 
Cuyahoga Falls, O. AKRON, OHIO wa Ibridge 1174 330 W. 42nd St., New York 18, N. Y. 
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CONDENSING TURBO GENERATORS 


3 Phase 60 Cycle 


2000 KW 600 volt 155+ G. E. +27000 
1500 KW 2300 volt 150+ G. E. +15000 
1000 KW 2300 volt 150+ G. E. 1916 
500 KW 240 volt 175 Terry 1923 


ENGINE GENERATORS —NON CONDEKSING 


3 Phase 60 Cycle 
320 KW 220 volt 225+ 100° S.H. Corliss Cross 


Compound 


250 KW 220/440 volt 160+ Corliss 


11 KV TRANSFORMERS 


Single Phaase 60 Cycle 


3—1000 KVA 11000 to 2300 
3— 500 KVA 11000 to 440 
3— 500 KVA 11000 to 220/440 
3— 300 KVA 11000 to 2200 
3— 200 KVA 11000 to 2300 
3— 150 KVA 11000 to 220/440 
3— 125 KVA 11500 to 2300 


PAUL STEWART & CO., INC. 


UNION TRUST BUILDING 
Over 50 Years of Service 


WATER TUBE BOILERS 


70,000+ /Hr. B&W Stirling 200+ 100° S.H. Pul- 


verizer 


30,000 /Hr. B&W Integral Furnace 425+, Pul- 


verizer 


750 H. P. Union Iron Works 250+, multiple re- 
tort stoker 


467 H. P. Edgemoor 200+ water walls, multiple 
retort stoker 


250 H. P. B&W 225+ 100° S.H. underfeed stoker 


drum 


SPECIAL 


bent tube for oil firing 


2—Brand New C. E. C. Boilers 


2—25,000+/Hr. 200+ design pressure, 3 


CINCINNATI 2, OHIO 


OU ALITY PLUS POW ER-= means caicaco evectrnic rqurement 


MOTOR GENERATOR SETS 


KW Make A.C. D.C. 
"foo Wie, 13200 250 
600 Cr. Wh 440 250 
500 =G.E. 690 250 
350 440 250 
175 Cr. Wh 4100 250 
15F G.E. 2 275 
90 G.E. 2300 60 
75 G.E. 2 125 
75 Wee. 110 2200 
440 125 
65 G.E. 440 125 
60 = Al. Ch. 2300 110 
50 Cr. Wh. 230 240 
40 Bogue 440 125/250 
40 G.E. 440 125 


SQUIRREL CAGE MOTORS 


H.P. Make Type Volts Speed 
700 G.E. IK 440 200 
200 Wtg. CCL 440 1200 
150 G.E. TEFC 440 900 
1 G.E. 440 1 
125 Howe) sc 440 1200 
125 Al. Fs 440 435 
G.E Ik 440 600 
100 Cent 440 1800 
75 G.E. KF 4 1200 
75 Cent. 0 1800 
60 G.E. K 440 1800 
60 Wagner TEFC 440 3600 
50 Mt cs 440 1800 
50 G.E. IK 440 
40 G.E. 220 680 
40 G.E. 440 1800 
35 G.E. IF 440 680 
35 Wagner 220 1165 


CHICAGO ELECTRIC 


(3 ph. 25 cy.) (low voltage) s 
H.P. Make Votes Speed HP LIPRING MOTORS 
60  Wte. S 440 715 | HP Make Type Volts Speed Type Volts Apeed 
20 Burke EM 440 750 1.E. 1 tg. Cw 
20 CS 440 715 x 1200 Wtg Gw 3200 
17 Burke 220 500 1000 Wtg. HR 2300 360 
MULTI-SPEED A.C. MOTORS 2 1725 | 800 Wea. CW 6600 300 
H.P. Make ‘type Yolts 600 ox 
VARI-SPEED D.C. MOTORS 600 HV 4800 
40 Line. 220 850/300 400 440 900 
10 Wte. CCL 440 12007900 (230 volts) 400 
7) GE. KT 220 1735/1130 | HP Make Type Volts Speed | 350 GE. I 440 720" 
875/575 | 45 G.E. TLC 250 1200/2500 | 390 Git oy Ce 
6 GE. KT 440 1200/900 | 40 G.E. 825/2060 | 950 I 
3 | 30 tre’ Sr 330 3807750 250 “440450 
D.C. MOTORS 20 Rel. T 30 600/1 GEARHEAD MOTORS 
300 G.E. MP 250 425 | HP Make Type Volts Speed P sas a Type a — 
200 Wtg. SK 230 1150 GE. C 1 
100 RC 220 2500 | $0 GE; | KFA 440 350 
50 G.E. CD 550 1000 | 20 Roth RS 115 685/465 | 5 GE T 440 488 
45 We. 8 50 650 | 10 RC 110 6575/1150 | 5 Steer: 14 100 
40 Cr.Wh. CCM 230 575 me KFA 440 230 
33 Gm 220 SYNCHRONOUS MOTORS (1 phase? 
30 Gi Wh. COM 320 | HP Make Type VoltsSpeed | HP Make Type Volts Speed 
A.C, Bull. 575 G.E. TS 2300 450 | 1/8 Master RA 230 
25 M. Card 0 1 450 E.M. 440 240 | 9t9 1% En 1 210 
25 Wig. 2 850 | 300 Ideal 2300 3 15 172.5 
A.C. E 1150 | 300 E.M. BRG 
20 Wte. SK 230 975 | 250 G.E. Ts 2 
HP Mak Speed 
ake olts 
G.E. DLO 115 1000 
E RG 115 800 
Ww CM 115 750 
Cc 11 1000 
MOTORS SWITCHBOARDS 
M.G. SETS PUMPS 
TRANSFORMERS HOISTS 


Phone Canal 2900 


W. Cermack Rd. Chicago 8, Ill. 
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SLIP RING MOTORS 
3-PH., 60 Cy. 
HP Volts Make Speed 
2200, G.E. 600 
2200/4 G.E 600 
125 440/220 G.E. 600 
150 440, 220 Whse. 1200 
125 440/220 G.E. (Holst) 900 
125 440/220 G.E. 900 
100 440/220 G.E. (MTC) 900 
100 550 G.E. 900 
440/220 G.E. 600 
440/220 G.E. (MT 900 
75 440/220 G.E. (MT 600 
75 440/220 G.E. 720 
60 440/220 G.E. 1200 
60 440/220 Cr. Wh 720 
5 2200/440 G.E. 600 
50 440/220 G.E, 900 
75 550 G.E. 900 
ae 40 440/220 G.E. 720 
OUS MOTORS 
. » 60 Cy. 
HP Hy, Make Type RPM 
200 440/220 Whse. 1800 
300 440/220 G.E, ATI 600 
300 4150/2300 Cr.Wh. SYN. 900 
50 440/220 Whse. R 277 
100 4150/2300 Whase. 1800 
200 G.E. ATI 514 
50 4150/2300 G 1800 
50 440/220 G.E. ATI 900 
50 2200/440 G.E. 3 600 
25 G.E. TS 327 
10 440/220 G.E. 1800 
10 440/220 G.E. 257 
00 440/220/25 cy G.E. Ts 375 
00 440/220 Whee. G 1800 
90 440/220 G.E. ATI 1200 
I 


AIR COMPRESSOR UNIT 
1—13°" and 8°" by 10°' Worthington 
FEATHER-VALVE, 285 rpm, 110 Ibs. 
ga., motor-driven, complete 


CIRCUIT BREAKERS 
1—2000 amp., ITE—3 pole—600 v., air 
circuit breaker 
3—New 2500 amp 
3 pole, Whse. breaker 


» type DA 75, 


SQUIRREL CAGE MOTORS 


HP Volts 
440/220 


2200/440 

300 2200/440 

300 440/220 
50 550 


200 2200/550 
200 2200/440 


200 440 
200 2200/440 
150 440/220 
125 440 
75 220 
75 550/220 
75 440 
60 440/220 
60 440/220 


50 440/220 


Make Type Speed 
G.E. Ik 900 
G.E, IK 720 

cs 
Whse. Cs 
G.E. KT 1800 
G.E, IK 4 
G.E. IK 400 
Cr. Wh. sc 
G.F. KT 1200 
G.E. IK 
hs. cs 
Howell B. Brg. 1800 
E KT 
G.E KT 1200 
G.E KT 1200 
KT 400 
Al. Chal. AR 0 
KT 1800 
G.E FTR 900 


1 kva., rpm., 440/220 v., G.E. 
—190 kva., rpm., 220/440 v., G.E. 
1—150 kva., 900 rpm., 440/220 v., G.E. 
1—100 kva., rpm., G.E. 

1— 98 kva., 1800 rpm., 440/220 v., G.E. 

2— 75 1800 rpm., 440/220 Whse. 

75 200 rpm., 440/220 v., G.E, 
2— 30 kw. ”1200 rpm., 440/220 v., G.E. 


A. C. GENERATORS 


1—225 kva., 720 rpm., 440/220 v., G.E. 


MOTOR GENERATOR SETS 


1200 rpm. Whse., conn. to 150 
hp. 440/220 v., 3 ph. syn. motor. 


p. 440/220 v., 7. motor. 
1—25 kw., 440/220 v. “i800 rpm. G.E. alternator 


conn. to 40 hp. 230 v., DC motor. 
1—60 kw., 125 v., 1200 rpm. Whse., conn. to 75 hp. 
440/220 v., 60 cy., ‘meter. 
TRANSFORMERS 
60 Cycle 
1—400 kva, Al. Chal., 4000—2300 v., 3 ph. auto. 
3—150 kva, Moloney, 11000—2300 y. 


37% kva, American, 7200—230/460 y., Pyranol 


6— 25 kva. G. E. DRY, 2400- 120/240 ’. 


TUBBO-GENERATOR 
Generator, 125 kva, 1200 rpm, -440/220 v., Whse., 
dir. conn. by reduction gear to Turbine, 100 kw, 
7380 rpm, non-condensing, 150/200 Ibs. ga. pr., com- 
plete with dir. conn, exciter and switchboard: practi- 


cally new condition, never used, 


STEPHEN 


HALL & CO. 


HARRY J. RICE pres. 


458 SEVENTH ST. 


“HOBOKEN, N. J. 


TURBINE-GENERATORS 


a 2—General Electric 2250-KVA, 3-phase, 60-cycle, 2300 
volts, 3600 RPM Generator, direct-connected to 
General Electric 1800-KW, 3600-RPM, 10-Stage, 
Condensing Turbine, 410 lbs. throttle pressure, 28 
to 28.5 inch vacuum. Complete with Surface Con- 
denser and Condenser Auxiliaries. New — 1943. 
Used Approximately 3200 Hours and Like New. 


’ WALTER H. WILMS & COMPANY 


DETROIT 26, MICH. 


<3 2526 GUARDIAN BLDG. 


CAdillac 1856-1857 


FOR SALE 


750 HP Fulton diesel 4 cylinder, 4 
cycle, 500 KW 3 phase, 60 cycle, 
440 volt generator. Complete. 

750 KW GE condensing turbine 3 stage, 
3600 RPM 3 phase, 60 cycle, 2300 
volt, surface condenser. 

25 KW International UD-14 portable 
diesel generator set, 220 volts. Like 
new. 


MISSISSIPPI! VALLEY EQUIPMENT CO. 
507 Locust St., St. Louis 1, Mo. 


TRANSFORMERS, TURBINES, 
MOTOR GENERATOR SETS, 
ROTARY CONVERTERS, 
BOILERS, CIRCUIT BREAKERS, 
MOTORS, ENGINE UNITS. 


We buy and sell Electrical and 
Steam Machinery. Send us 
data as to your requirements; 
also send us description of 
equipment you have for sale. 
ARCHER & BALDWIN, INC. 


(Inc. 1917) 
75 West Street, New York City 6, N. Y. 


TRANSFORMERS 


2—150 KVA, 60 cy. 1 ph. 4160—240/120 


5143 N. 2nd St. 


1—250 KVA G. E. 60 cy. 1 ph. 7800—460 

1—100 KVA G. E. 3 ph. 60 cy. 2300—460 
12— 75 KVA New Atlantic, 60 cy., 1 ph. 2400—240/120 
10—100 KVA New Atlantic, 60 cy., 1 ph. 2400—240/120 


ATLANTIC TRANSFORMER CO. 
TRANSFORMER SPECIALTIES 


Philadelphia, Pa. 


600 KW DIRECT CURRENT 
GENERAL MOTORS 


Diesel Generating Set 


Westinghouse Generator 500 Volt, 720 
RPM Electric Start 


UNUSED * Ready to Ship 


ALJOHN DIESEL CO., INC. 


904 Pacific St. Brooklyn 16, N. Y. 
Sterling 3-6515 
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3—200 kva. Whse. SK, 2200-244/4838. 
9— 25 kva. Whse., 440-115/230 v. dry new. 
7 1—150 kva. Whse. SK, 13200-125/215 v. 3 ph 
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POWER PLANT SPECIALISTS 


SINCE 1912 


PARTIAL LISTINGS 


SIX—400 H. P.—225 LB. STEEL ENCASED CROSS DRUM TYPE 
—WATER TUBE BOILERS—OIL FIRED. 


TWO—400 H. P.—300 LB. WATER TUBE, CROSS DRUM TYPE 
BOILERS. ASME. 


ONE—165 H. P.—125 LB. ECONOMIC TYPE BOILER, COAL 
FIRED. ASME. 


ALSO STEAM TURBINES, DIESEL SETS, MOTORS AND MOTOR 
GENERATORS, SWITCHES, ETC. 


NOTE OUR NEW LOCATION 


HOWE BROTHERS 


342 MADISON AVENUE, NEW YORK 17, N. Y. i 
Tele. Nos. Mur. 2-8562-8563-8564 


PUMPS, MOTORS & 
TURBO GENERATORS 


AURORA CENTRIFUGALS 1000 KW., 3 phase, 60 cycle, 480 volt, 3600 RPM., General Electric, 

BARNES CENTRIFUGALS rigid frame type non-condensing, 160 lbs. and 25 lbs. back pressure. 
AMERICAN ROTARY 750 KW., 3 phase, 60 cycle, 2300 volt, 3600 RPM., Gen. Elec. rigid 
BLACKMER ROTARY frame type, non-condensing 125 lbs. and 5-10 lbs. back pressure. 

Rebuilt Pumps in Centrifugals 750 KW., General Electric rigid frame type 3600 RPM., 150 lbs. extrac- 


tion 10 lbs. Generator can be wound for 220, 440, 550 or 2300 volts. 
SMALL SIZES IN STOCK 


STEAM & HIGH PRESSURE HYDRAULIC 


C & bh) MACHINERY CO. 6—400-500 HP steel encased water tube Heine boilers. Cross drum type. 
715 Howard Street St. Louis 6, Mo. 
Garfield 4290 EYSTONE 
Power Plant Equipment Company 
25 cy. EO ey: D.C. 8403 Hegerman St. Phila. 36, Pa. 
LL 
NEW and REBUILT | STEEL TANKS in STOCK at Prey tatenee 
_ BOUGHT and SOLD N. Y. - New Orleans & Los Angeles 288 KW 240 volt Chuse Unifiow engine set 
ew 42,000 Gal. (1000 bbl.) Bolted Vert. KW are 
ELECT RIE. E EQUIPMENT (0. 366 New “4200 Gal. (100 bbl) Bolted Vert. “HOWARD B. JOHNSON ASSOCIATES 
aM. L.M. STANHOPE Rosemont, Penna. 53 W. Jackson Bivd. m 
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450# 720° F.1T. GENERAL ELECTRIC 
TURBO-GENERATORS Immediate Delivery 


WITH NEW (Never Used) SURFACE CONDENSERS 
And NEW Condenser Auxiliaries 


1—5000-KVA. General Electric, 450#-psi., 720° F.TT., 3/60/2300-Volts 
2—2850-KVA. General Electric, 450#-psi., 720° F.TT., 3/60/480-Volts 


Slightly Used. For Service Guaranteed Same as New Machines 


Brand NEW (Never Used) SURFACE CONDENSERS and NEW CONDENSER AUXILIARIES 


Telephones: 
CADILLAC 
1340-1341 


SUGGESTION: Telephone, Wire or Write Today. 


CHARLES WEAVER CO. 


4045 Penobscot Building 


Detroit, Michigan 


READ 


our 
full page 

advertisement 
this issue 


PUMPS 


AIR COMPRESSORS 
ELECTRIC MOTORS 
BLOWERS 


NEW—GUARANTEED 


IN STOCK! 


CHEMICAL and IN- 
DUSTRIAL PUMPS 


BOILER FEED — PROCESSING 
WATER SUPPLY 


TURBINE ROTARY 
STEAM POWER 
CENTRIFUGAL 
IRON—BRONZE—STAINLESS 


AIR COMPRESSORS 


Check Your Requirements 
with our Engineering 


GEN ERAL 


ELECTRICAL EQUIPMENT CO. 


155 MULBERRY STREET, Newark, N. J. 
Mitchell 2-5478 


MOTOR GENERATOR SETS 
New 1942-1944 


1000 KW, 230 Volts DC, GENERAL ELECTRIC 720 RPM, motor syn- 
chronous, 2300 Volts, 3 phase, 60 cycle (one Unit) 


1000 KW, 550 Volts DC, ALLIS CHALMERS, 720 RPM, motor synchronous, 


2300 Volts, 3 phase, 60 cycle (6 units) 


600 KW, 500 Volts DC, ELLIOTT, 720 RPM, motor synchronous, 2300 volts, 


3 phase, 60 cycle (4 Units) 


300 KW, 125/250 Volts DC, WESTINGHOUSE, 1200 RPM, Generators 
only. Will supply suitable motors (4 Units) 

100 KW, ELECTRIC PRODUCTS CO. AC Generator, 3 phase, 60 cycle, 440 
Volts, 1200 RPM. Motor—RELIANCE 150 HP, 230 Volts DC, Complete 


switchgear (2 Units) 


Immediately available. 


A. G. SCHOONMAKER COMPANY, INC. 
50 CHURCH STREET, NEW YORK 


Established 1898 Worth 2-7225 
8 EXHAUST FANS | | Steam Engine with alternator direct 
BRAND NEW connected 100 K.W. 220 volt 
120,000 CFM, Type “K” Buffalo 3 phase, 60 cycle. 


Forge Migr. Fans deliver 120,- 
000 CFM @ %” S.P., 314 RPM 
at 110°F. 


IRON & STEEL PRODUCTS, INC. 


13488 S. Brainerd Ave., Chicago 33, Ill. 
"ANYTHING containing IRON or STEEL" 


FOR 

75, tes, 150, 350, 400 HP Stip Ring Motors 
50, 60, 100, 200, 300 HP Sq. Cage Motors 
750 KVA 2300/440 V. Gen. D/C Unaflow Eng. 
75, 100, 200 HP Scotch mone Boilers 
Distiite A. ‘win ow i 

stillery Machinery—Vats, ls, Copper 

Tanks, Motors, Pumps, 

& P. MACHINERY. So, 

6719 Etec! Ave., St. Louwls 14, Mo. 


BOILERS 


Springfield sectional header, oil bur- 
ASME stamping. 
2—~25.0 & WwW Stirling's unit pulverizers 
National Board Stamping. 
Various other sises and types 


H. P. BREARLEY 
3423-91st Street, Jackson Heights, N. Y. 


2 Babcock & Wilcox straight tube 
boilers 150 and 200 H.P. 


Motors, 3 Phase 60 cycle 220 Volt, 
1140 and 1750 RPM. All sizes, 
14 to 30 H.P. New and used. 


Aluminum Corrugated Roofing, new 
Condensers, 2000 and 1000 sq. ft. 


B. C. SKINNER MACHINERY CO. 


DUNEDIN, FLORIDA, Telephone 8-511 
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Rebuilt Power Transformers 


SINGLE PHASE—OISC 
28— 3 KVA Whse. 6000 to 115/230 (new) 
. E. 33000 to 2300 V. 


200 KVA Whse. 66000/2300/4000 Y. 

000 KVA Whse. 66000 to 2200 V. 

00 KVA G. E. to 2300 V. 
KVA 33000 to 11000 


000 KVA G. E. 33000 to 13200/6600 V. 
0 KVA E. 15950/27600 Y to 13800/ 
@900/4 4160 V. 
THREE PHASE 


3— 450 KVA G. E. 66000 Y to 440 V. 
6— 650 KVA G. E. 13200 to 2300 V. 


KVA 
2—1500 KVA G. E. 13200 to 440 V. 
3—1800 KVA G. E. 13200 to 550 V. 


1—15000 KVA Pitts. 27880 to 4560Y. V. 


WATER COOLED-SINGLE PHASE 


4—3333 KVA G. E. 25/60 Cy. 6000 to 4000/6925Y 
8000/13850 

3—1500 KVA Al. Ch. 33000 to 

7— 750 KVA Whse. 33000 to 2200 V. 

T-- 675 KVA Whse. 33000 to 2200 V. 


PYRANOL 


1—3000 KVA Penna. 25 Cy. 13800 to 480 V. 3 Ph. 
19—37% KVA Penna. 440 V. to 220 V 60 cy. 3 ph. 


NETWORK 


— E. type Ht, 

3 ph., 60 cy., Vault 
> pd ble type; attached to each trans- 
former is G. network 
Protector type an vy y 
switch; complete with all accessories. 

8—200 KVA G. E. Ditto 


STATION-TYPE REGULATORS 


4—68 KW indoor type orgy ~~ constant cur- 
rent regulators, Type R. Prim 2200 V., 60 
cy., Amp. 6.6 & 7.5 Serial Number 582020 


PHILADELPHIA TRANSFORMER CO. 


2829 Cedar St. Phila. 34, Pa. 


MOTORS 


1—7% H.P., G.E. MT 956, 1200 RPM., 
SB 220V. 

1—7% H.P., G.E. MT 952, 1160 RPM. 
SB 440V. 

1—7% H.P., G.E. MT 760, 1800 RPM. 
SB 220V. 

1—20 H.P., G.E. MT 512, 1200 RPM. 
SB 220V. 

1—30 H.P., Westinghouse, CI 900 RPM. 
SB 440V. Fr. 638. 

1—50 KW Westinghouse MG set, 125V. 
1150 RPM., compound wound, com- 
plete with charging panels. 

1—50 H.P. G.E. MT 346Y, 690 RPM., 
220V. SB., bare—will not connect 
to 440V. Will connect 550V. 


Penn Electrical Engineering Co. 


SCRANTON, PA. 


ge ooh EQUIPMENT — REBUILT and GUARANTEED 


MOTORS—GENERATORS—-MG SETS—TRANSFORMERS—CONTROLS 


LARGE STOCK OF A.C. and D.C. MOTORS! 
SLIP RING MOTORS—3 Ph., 60 Cy. SQUIRREL CAGE MOTORS—3 x) 60 Cy. 

550 
220* 


25 
25 
25 


sss 


3s 


4 
4 
1 


MTC-5352 
ARY-223BS 


1200 G.E. KTP-567 

00 1800 2300/4000 West. CS-4-39D-12 
*Can be furnished either 220 or 440 volts, out 
not both voltages. tReconnectable for 440 voite 


230 VOLT ADJ. SPEED D. C. 


go 


a8 
~~ ™ 


*Can be furnished for either 220 or 440 volts 
but not both vultages 
tIntermittent rating. 


230 VOLT CONSTANT SPEED 
D. C. MOTORS 


333338235222 


rpc 
CRANE, — TYPE, 230 v. D. Cc. MOTORS 
Make 


700 West 
890 


(new) 10 
10 
13 
15 


25 
27 
35 
(new) 35 
50 


G. 50 
1750/1310 West. 5 (new) 50 
Wes' 59 
150 MCh. 2 (new) 60 
200 1150 G.E. RC-38 70 
250 1150 C.W. CMC-101A 


NEW A. C. MOTORS IN STOCK 
VARIABLE VOLTAGE DRIVES —— CAGE, BALL BEARING 1800 


40 HP. Reliance, Variable Voltage Drives, each » 3 Ph., 60 Cy., 220/440 V. 
Consisting of: \. HP Make 
i—40 KW. 250 Volt, Induction M-G Set, with 1 G 
two oy iary 5 KW generators and at. 
1500 RPM, Frame 385T, 


With full magnetic control providing jog for- 7 
ward, jog reverse, run, fast, slow, and stop, 7 7 
and motor operated field rheostat. 10 


Above Items Represent a Partial Listing Only. Your Inquiries Will Receive Our Prompt Atttention. All 
Equipment ts Located in Our Clevaland Warehouse. We Have Controls for Most items Listed 


ELECTRIC GENERATOR & MOTOR CO. 


4521 HAMILTON AVE. CLEVELAND 14, OHIO 


LARGE QUANTITY 
NEW ILG MARINE BLOWER FANS 


24”—6250 C.F.M. 33°—10000 C.F.M. 
36"—15000 C.F. 
Type Driven by 230 voit 
otors. 


1947 


FOR SALE 


Power plant equipment. Steam, Diesel, 
electrical, boilers, engines, turbines, 
generators, new or used. 
PENN MACHINERY COMPANY 
Jackson, Miss. 


COMPLETE POWER PLANTS 


STEAM—ELECTRIC—HYDRO—DIESEL 


“Export Orders Carefully Executed” 
As evidence of our ability to serve you well please note we have shipped on orders in the 
past 8 months ¢ ap of Power Plant Machinery, 29 of Cars going for Export Orders. 


ae ae Each Transformer Single Phase High Tension 
1400 (2200 KW Turbo-Generator, non-condensing, Excellent Condition 


i—90,000# Boilers 575% 2—2500 K.W. G.E. Turbo-Generator Condensing 
2—60000% Boilers 250# 2—2000 K.W. G E. Cc., Turbo-Generator Condensing 
4—1000 H.P. Heine Boilers 225+ —6500 K.W. G.E Turbe- Generator Condensing 
2— 825 H.P. B & W Sterling Boilers 200% i—2000 K.W. W.E. » Turbo-Generator Con. 
2— 600 H.P. Edge Moor 2002 Stokers 2—1000 K.W. G.E. Turbo- Generator Condensing 
Smaller Boilers and Tire Tube Boiler salso 2— 750 K.W. G.E. Turbo-Generator Condensing 
2—3000 K.W. Turbos @ 350# Several 300 KWs, vy Smaller Units 


Non-Conducting Turbos—300—500—750—and 1,000 K. W. & Larger 
CHARLES B. REARICK 30 CHURCH ST. NEW YORK 
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5— 100 KVA G. E. 22000 to 220/110 V. eed 
6— 200 KVA Whse. 11000 to 440/220 V. ne 
2— 400 KVA Al. Ch. 66000/2300/4000 Y. ial 
6— 500 KVA G. E. 13200 to 575 V. ~— 
6— 500 KVA Whase. 24000 to 220/110 V. 1 ” 
3— 667 KVA Pack. 11000/22000 to 440 V. 1 c 
. 667 KVA G. E. 33000 to 440/220 V. 6 wap 
1 1 a 
2—2 2 10 1140 440* 690 440* G.E. KT-336 eas 
3—2 2 10 570 220* 870 220° West. CS-646 
3 810 550 1160 440° West. CS-644 
1 15 900 440* 1200 440° G_E. KT-332 
T 2 15 570 220* West Cw-646 | 2 900 2200 GE. FTR-536 
1 18 680 440* West. Mw-21e | 1 900 440° GE. KT-536 
1 25 1130 550 G 850 220° West. CCL 3 
2 25 850 220* W 900 _440* G.E. KT-316 ey 
2 25 720 440* W 750 2200 West. CS-761 on 
1 30 865 440* 900 2200 G.E. KT-352 
Vv. 1 30 850 440* 765 2200 West. CS-765A : 
1 30 675 440* 870 G.E. KT-356 
2 35 600 440* 69° 220° West. CC. 
2 40 865 2200 500 2200 West. CS-930 r 
1 40 580 440" 495 2200 Al-Ch. AN 
1 50 860 440* 390 2200 G.E. I-17-FR Be 
1 60 685 440* 175 2300t G.E. KTP-55% 
1 60 570 550 750 440* West. CS-855S i 
1 60 345 550 580 G.E. KT-5668 
1 75 720 550 750 2300 G K - 550 
1 575 440* 
1 100 1780 220* 
10 1750 440° MTP-549 
P-549 
1 17 $90 | on. Speed Mak 
2 200 600 830 | 10 1/2 500/200 GE. CD65 
1 200 495 2200 IM-17A 1 2 225/900 Rellance 78T iene 
3 250 (mew) 360 440 . CW-20-53-15 6 5/7% 600/1800 G.E. RA-30 
3 300 900 440° 1M-17 1 12% 840 West. SK-130 
1 300 514 550 IM-17A | 10 (new) 12% West.  8SK-93 
1 400 505 550 1800 Reliance T-131T 
720 / 40% CD-95 vag. 
RF-12 
RF-13 
1 25 liance T-230T 
1 30 st. SK-163 
3 40/50 -Ch. EB-147 ee: 
3 40/50 Nance T-385T 
1 -Wh. CCM 
Qa. H. -Wh. CMC-125H 
2 850 West. SK-20 5 100 400 -Ch, 
20 1150 West. SK-20 1 100 320 st. SK-200 
25 850 West. SK-30 
2 1150 G.E. CDM-66 
2 875/1750 West. SK-63L 
3 | 850 G.E. CD-75 CO-1803 
5 (new) 1 1150 Al-Ch. EB-80 . MCB-20 
1 1 850 West. SK-83 MD-403-BE 
10 (new) 12% 600 West. SK-93 » K-4 
15 825 West. SK-90 1 575 G.E. CO-1806 or 
20 1750/1310 West. SK-83 1 630 West. K-5 at 
20 1150 G.E. RC-30 1 20 515 West. K-6 he 
1 20 750 West. SK-110L 3 590 Diehl TE cite 
1 25 825 West. SK-120 2 490 West. MC-40 ie 
30 750 G.E. RC 2 750 G.E. CO-1828 
40 1700 West. SK-103 3 600 West. CK-9 G 
Ya 750 G.E. CO-1829A 
600 West. 
525 G.E. COM-1830AE 
470 GE. CO-2007 
550 G.E. COM-1831AE 
440 West. MC-70 = 
i 
% AR-284 
K-284 
K-324 
< K-364 
| | 
| 
|_| 
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Rebuilt and Sold with a Standard New Guarantee 


MOTOR GENERATOR SETS 


ALTERNATORS, ALL FREQUENCIES 
TRANSFORMERS, LARGE STOCK 
D. C. GENERATORS, ALL VOLTAGES 


CONTROL EQUIPMENT 


IND. FREQUENCY CHANGER SETS 


ALL SIZES 
VOLTAGE AND CYCLES 


3 ph. 60 cy. A.C. Motors 
3 ph. 25 cy. Motors | 
125 Volts D. C. Motors 
230 Volts D.C. Motors 


THE FRED W. KIEMLE CO., 33 N. SUPERIOR ST., TOLEDO 4, OHIO 


Put all idle equipment to work. Send your list for prompt action. 


550 Volts D.C. Motors 


WRITE OR WIRE YOUR INQUIRIES 


SYNCHRONOUS ROTARY CONVERTERS 


Qu. Make Speed 0.C.V. 
1 750 G.E. 1200 600 
1 500 Whae. 1200 600 
1 400 G.E. 1200 275 
1 300 Whase. 1200 

1 175 Whae. 1200 275 
1 135 G.E. 1200 275 

TRANSFORMERS 
—200 KVA Kuhiman, Cont. Duty, Auto. 3800- 


Equipment 


We build SUBSTATION equipment to fit your require. 


MOTORS 
1—80 HP. 1200 RPM, Cr. Wh. 220/440/3/60 Ind. 
1—75 HP. 1800 RPM. U. 8S. Line Start 220/440/31 
60 Ind. B.B. 
ur. 1200 RPM, G. E. type KT. 220/440/8/ 
900 RPM, Whse. type CW, 440/3/60 
HP. 2200 RPM. Reliance Ex. Proof, 230 V. 


When, tape 230 V. D.C. 
ring AC motors available. 
LOCKE CO. 
- BOX 3227 
38-136, 
CHA ARLESTON, 


ments. Highest quality A. C. and D. C. Motors, Control 


Equipment and Transformers 


MOTOR GENERATOR SETS 
Complete with Ceatre! Equipment 
KW, 906 RPM, 250V, DC. to 225 HP 

23007. A.C. Syn. 


KW, 900 RPM, 600V. D.C. to 225 HP 
23087. A.C. Syn. 


REBUILT 


TURBO ALTERNATORS 
Complete with Auxiliaries and Control Equipment. 
1—3650 KVA 3600 RPM, 2300/38/60, Whee. 
1—3125 KVA 3600 RPM, 2300/3/60, Whee. 


FOR SALE— 


i—16 x 21 Chiuse Non-Condensing 150 KW 
generating unit 


i—18 x 21 Chuse Non-Condensing 210 KVA 
generating unit 


i—25 x 28 9 Non-Condensing 450 KVA 
generating unit 


1—450 Bruce-McBeth late type Natural 
Gas Engine 


—— HP Cooper-Bessemer Natural Gas En- 

gine 

2—80 nl Bruce-McBeth late type Natural Gas 
engine 

ba Morse diesel engines 80 HP up to 
HP with generators. Some have clutches. 


A. C. ASKEW 
Box 3073, Whittier Sta. 


Tulsa 8, Oklahoma 


DIESEL GENERATOR UNIT 


1500 H.P.—1250 KVA 
Nelseco — General Electric 
Modern, Supercharged, Bosch Injectio 
3/60/2400, 300 RPM. All Accessories, Complete 
Immediate Stock Delivery Rebuilt 
A. G. SCHOONMAKER COMPANY 
50 Church St., New York 7, N. Y. 
Phone Worth 2-0455 


COMPRESSORS 


Vacuum Pumps 


New & Guaranteed Rebuilts 
Stationary & Portable 


SALE OR RENT 
Worthington Authorized Distributors 


AMERICAN = COMPRESSOR 


P. 
4704 Dell Ave.—N. Bergen, N. J. 
®. Y. Phone Ch 4-7665, N. J. Phone Union 5-4848 


AC GENERATORS 
KW. 1800 RPM. 3/60/240 V. General Electric 
KVA. 1200 RPM. 3/60/220 V. General Electric 
VA. 720 RPM. 3/60/480 V. Allis Chalmers 
SLIP RING MOTORS 
900 RPM. 3/60/220 V. Allis Chal. ARY 
900 RPM. 3/60/220 V. Crocker Wheeler 
600 RPM. 3/60/2200 V. General Elec. MT 
. 1750 RPM. 3/60/2200 V. Allis Chalmers 


NEW MOTORS 
P. 3600 RPM. 3/60/220-440 Fairbanks 


xP 
800 RPM. 3/60/220-440 Reliance Ball Brg. 
1200 RPM. 3/60/220-440 Reliance Ball Brg. 
P. 3600 RPM. 3/60/220-440 Crocker Wheeler 
Ball Bearing 
75 HP. 1200 RPM. 3/60/220 General Elec. BB 
100 HP. 3600 RPM. 3/60/220 Fairbanks Morse BB 
100 HP. 1800 RPM. 3/60/220 General Elec. BB 
100 HP. 1200 RPM. 3/60/440 General Elec. BB 


zx 


= 


So 


721 South Wyman St. Rockford, Ill. 


ROCKFORD ELECTRIC EQUIPMENT CO. 


METROPOLITAN 


PLUMBING SUPPLY CO., 


iT 
BRASS-COPPTR- Cement LINED 
Power Plant Valves & Engineerin 
Specialties - aie hanks 
313 East Fist Street, N.Y.C. 


Mur 


DIESEL ENGINE 
GENERATORS 


1—Waukesha 15-KW, 80% P.F. 127/220V 
3 phase, 60 cycle, slightly used 


1—Buda, 30-KW, 80% P.F. 127/220V, 3 
phase, 60 cycle, NEW 


2—Buda 30-KW, 80% P.F. 127/220V, 3 
phase, 60 cycle, slightly used 


WALTER H. WILMS & COMPANY 


2526 Guardian Bldg. Detroit 26, Mich. 


SPECIAL OFFERING 


3—4300 Gal. Morris Centrifugal pumps, 
single stage, 240 ft. head, 1750 RPM, 14 
in. sus., 12 in. dis., type TS-12H, direct 
connected to 300 HP Crocker Wheeler 
squirrel cage motor, 3 ph., 60 cy., 2200 
V. New 1940. 


PHILADELPHIA TRANSFORMER CO. 


Box 566 Dalton, Pa. 


BOILERS 


to 1000 H.P. 


NEW-USED 


RECONDITIONED. 
Gas and Ele 
Power Equipment 


J. PARKER THOMPSON co., INC. 


507 FIFTH AVE., NEW YORK CITY 
MURRAY HILL 7-6547-8-9 
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DIESELS 
AVAILABLE 


D-880C Caterpillar Engine 
4 eyl. 534” bore 8” stroke 
Speed 550 to 1000 v.p.m. 
80 HP continuous rating at 
1000 v.p.m. 


Buda Diesel 6DH-1742 
6 cyl. 614” bore, 834” stroke 
Speed 350 to 1000 v.p.m. 
228 HP max. rating 


WABASH 5860 
F. L. CUSAC & ASSOCIATES 


Board of Trade Building, 
Chicago 4, Illinois 


Locomotives - Std. Ga. 


80 Ton G. E. Diesel Electric 
50 Ton G. E. Diesel Battery 
45 Ton G. E. Diesel Electric 
20 Ton Plymouth Gasoline 
16 Ton Vulcan Gasoline 

12 Ton Plymouth Gasoline 
10 Ton Plymouth Diesel 


Locomotives Bought & Sold 


Darien Corp. 
60 E. 42nd St. N.Y. 17, N. Y. 


FOR SALE 
Complete 
Refrigeration Plant 


Consisting of: 

2—YORK CO 2 COMPRESSORS, 60 ton 
capacity — horizontal double acting — 
steam driven. 

2—CO 2 CONDENSERS—1850 sq. ft. each, 
extra pore copper coils. 

2—BRIN OOLERS—With extra heavy 
steel test. 

1—STEAM CONDENSER—For compressors. 


Composition tubes—860 ft. surface. 
include: 3 BRIN CIRCULAT. 
ING PUMPS duplex steam WATER 


CIRCULATING PUMP; 1 Ir Pt PUMP FOR 
CONDENSER. 


SOUTHERN SHIP 
WRECKING COMPANY 


NEW ORLEANS, LA. 
P.O. BOX 3115, (Station D) 
Phone: Crescent 0626 


2-200 MOTOR 
GENERATOR SETS 


3/60/2300 AC to 275 Volts DC, 
complete with starting equipment. 


TRANSFORMERS 


3-180 KVA G. E. 22,000/11,000 
Primary Volts to 2200/550 
Secondary Volts, Single Phase 
60 Cycle. 


6-165 KVA G. E. 11,000/22,000/ 
35,100Y Primary Volts to 430/215 
Secondary Volts, Single Phase 
60 Cycle. 


THE MOTOR POWER CO. 
OF NEW YORK, INC. 


859 Madison Avenue New York 21, N. Y. 
RHinelander 4-6478 


FOR SALE 


100 Kw, 250 Volt, 900 Speed Comp. Inter- 
pole Reliance D.C. Generator, Direct 
coupled to 150 H.P., 900 Speed, 3 ph-60 
cy. motor—field rheostat only. 

75 KW, 250 Volt, 500 R.P.M. type S.K. 
Interpole D.C. Generator, Direct 
coupled to 100 H.P. Allis Chalmers ball 
bearing 3 ph-60 cy. motor—field rheo- 


stat only. 
WANTED 
3—333 KVA-4600/460 Volt single phase 
transformers 
A. H. NIMMO CO. 


826 Porter St. Detroit 26, Mich. 
CAdillac 4864 


WURTH for ‘WORTH’! 


A. C. GENERATORS 
15 to 622 KVA 
LARGEST STOCK OF A.C. AND D.C. MOTORS FROM 5 TO 200 H.P. 
D.C. MOTOR GENERATOR SETS TO 75 KW @ HIGH CYCLE GENERATORS 
Send for Our Latest Stock List 


WURTH ELECTRIC MOTOR COMPANY | 


Motors, Generators, Alternators, Frequency Changers. 


141 GRAND ST.—CAnal 6-6138 —NEW YORK CITY 
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BOILERS 


2—1047 HP Heine Boilers 2007 

4—1010 HP Heine Boilers 200% 

2— 786 HP B. & W. Stirling 180% 

2— 750 HP B. & W. Stirling 190% 

i— 650 HP Casey Hedges 2252, 1932 

i— 519 HP Titusville s drum Boiler 200% 

2— 404 HP Springfeld Sec. Header Boilers 2002 
3— 318 HP B. & W. Stirling Boilers 200% 

4— 250 HP HRT Boilers, 200% 

i— 216 HP Vogt 2 drum Boller 160% 


i— 80 HP Cyclotherm Steam Generater 125% 


(New) 
1— 40 HP Leffel Seotch Marine Boiler 125% 


TURBINES 


i—750 KW Westinghouse Generator, 


2502 
00° superheat, 2300 volts, all’ auxil- 
aries, recently rebuilt. 


(—6250 KW General Electric, 1800 RPM, Con- 
densing, all auxiliaries, 


i—750 KW 3-60-240 volt General Electric Auto- 
matic Extraction. 


+—a700 KVA General Electric Condensing Tur- 
ne. 


i—500 KW General Electric Condensing Turbine 
'—2000 KW Generai Electric Condensing Turbine. 


DIESEL ENGINES 

i—360 KW Chicago Pneumatico—480 Volts—New. 

2—100 KW Mcintosh-Seymour, 3-60-2300 volts, 
all auxiliaries. 

5—100 KW General Motors ps: Engine Genera- 
tor Sets, 110-240, D.C. 942. 

4—300 KW General Motors ‘iowa Govino Genera- 
tor Sets, 110-240, D.C. 


325 Fincastle Building 


ENGINE GENERATOR SETS 
Skinner Unifiow, direct connected to 


|—27°x36" 

562 KVA AC Generator, “complete. 
i—6565 KVA Skinner Unifiow Engine Generator. 
'—375 KVA Harrisburg Unifiow Engine Generator. 
i—28°x36" Hamilton Uniflow direct connected te 


750 KW, 3-60-2300 volts, all auxiliaries. 


i—450 KW Engine Generator. 
volts, 14 years ol 


KVA Skinner Engine Gen. 3/60/ 


SPECIAL OFFERING: 


i—650 HP Casey Hedges Water Tube Boiler, 225% 


pressure, complete with all Trim Copes Regu- 
lator, Combustion Engineering Stoker. Boller 
new 1932. Available for immediate shipment. 


SALES CO. 


LOUISVILLE, KY. 


FOR IMMEDIATE DELIVERY 
New Condenser Tubes 


50 Tons 52” 0. D. 18 gauge, Cupro Nickel, 11’8” long 
100 Tons 5%” 0.D., 18 gauge, Cupro Nickel, 9’9” long 


HUGO NEU CORPORATION 


31 Nassau Street 


New York 5. New York 


Tel: Reetor 2-1334 


MOTOR GENERATORS 


Brand new. Built by Allis Chalmers to rigid 

specifications of the U. 8. + 

cutout Duty Ph. Single 


50 Cycles 60 

Volts input c. Volts output 120. A. C. 

Amps. input Amps. output 10.4 

Length 26”; width 6; height 13°. 

Compound accumulative A. C. D. C. 

Centrifugal starter. Splashproof covered, 
quency le to load, plus or 

PRICE $87.50. 

ioeatieet machine, but 230 volts D.C. input 

Prices f.0.b. Tuckahoe, New York 


IMMEDIATE DELIVERY 
INC. 


us Div. 
hone Tuckahoe 3-0044 


FOR SALE 


DIESEL ENGINES 


10—General Motors Diesels, ma- 
rine type, 900 horsepower, 
744 RPM, 12 cylinder, elec- 
tric starting. 

20—Superior Diesel generator 
sets, 150 horsepower, 1200 
RPM engines with 100 KW 
—230 volt D.C. generators. 

All Engines Complete With 

Auxiliaries — All In Excellent 

Condition. 


SOUTHERN SHIP 
WRECKING COMPANY 


NEW ORLEANS, LA. 
P.O. BOX 3115 (Station D) Phone: Crescent 0626 


PRICED RIGHT 
FOR QUICK SALE 


CATERPILLAR MODEL D 13000 DIESEL 

SET—66E, G.E. Generator— 
A 92, KW 74, HP ae USED 178 HRS. 

with Battery chargers, 
Switchboards & Transformers. 

GARDNER DENVER CENTRIFUGAL 
PUMP 500 G.P.M. Complete with 40 
H.P. Motor & A.B. Reduced Voltage 
Manual Oper. ey and Gardner 
Denver vertical Air Compressor, model 
ACB 1002. 

COMPRESSOR Model 
93, size 34% x38. 

INGERSOLL RAND COMPRESSOR type 
30, size 48144x3%. 

AMES HYDROVAC-VACUUM PUMP 
EDR 5000, 1 HP, Size 5, 20# Type V. 


SEABOARD METAL & 
SALVAGE CORP. 


186 3rd St. Brooklyn 15, N. Y. 
Main 5-1471 


FOR SALE 


2—Engine driven generators, 2300 v., 
325 KVA Allis-Chalmers and 460 
KW G.E. Details on request. 


2—400 HP. Foster Marine Boilers, 
260% operating pressure. 


1—750 KW, 250 volt D.C. Generator, 
direct connected, single bearing. 


NATIONAL ELECTRIC SERVICE CO., INC. 
737 So. 4th St.—St. Louis 2, Mo. 
Garfield 1112 


FOR SALE 


STARTERS 
ACROSS THE LINE. AUTOMATIC 


For synchronous motors b H.P. and 250 H.P. 
3-60-4150 


GUYAN MACHINERY COMPANY 
LOGAN, W. VA. 


FOR SALE 


STOKERS 


Two 9° x 11’ Harrington Chain Crate 
Stokers, capable of carrying two 600 
horsepower boilers, complete with 
forced draft fan and vertical recipro- 
cating engine 8 x 8. Completely dis- 
mantled and ready for immediate ship- 
ment. 


MIDWEST MFG. COMPANY 
Galesburg, Illinois 


Complete Automatic Grinnell Simplex 


SPRINKLER SYSTEM 


Including 4500 gal. tank, 100 lb. working 

pressure, 5 h.p. compressor, several hun- 

dred Type B-31 Grinnell sprinkler heads, 

and associated pipe. Near new. 

Ideal for factory, school, or other build- 
ing in country using well water supply. 


FRANCIS D. MARTIN 


Ridgefield, Conn. 
Office Phone 201 Home Phone 220 


NEW—Immediate Delivery 
SCOTCH TYPE BOILER 
With North American Burner for light or heavy 


oil, or gas. 
Beiler is ASME code (25 tbs., design, 500 sq. ft. 
¢ anne] surface and will develop up to 80 


. HARRISON CO. 


CHAS. 
12075 Greenfield Ra. Detroit 27, Mich. 


100,000 GAL. CAP. 


STEEL ELEVATED WATER TANK 


ON 90 FT. STEEL TOWER 


CORP. 


60 E. 42nd St New York 17, N. Y. 
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Rebuilt and Sold with a Standard New Guarantee 2 


IND. FREQUENCY CHANGER SETS 
ALL SIZES, VOLTAGE 


MOTOR GENERATOR SETS AND CYCLES 3 ph. 60 cy. A.C. Motors i 
ALTERNATORS, ALL FREQUENCIES 3 ph. 25 cy. Motors. - . 
TRANSFORMERS, LARGE STOCK 125 Volts D.C. Motors 

D. C. GENERATORS, ALL VOLTAGES ets 230 Volts D.C. Motors Ft 
CONTROL EQUIPMENT 550 Volts D.C. Motors 


WRITE OR WIRE YOUR INQUIRIES 


BERGER BROTHERS Electric Motors, Inc., 395 STATE ST., ROCHESTER 4, NEW YORK 


PUT ALL IDLE EQUIPMENT TO WORK. SEND YOUR LIST FOR PROMPT ACTION 


TRANSFORMERS 


DIESEL ENGINE GENERATORS 


usable or burnt-out 


IN STOCK 2—American Locomotive, 720 BHP—6 cylinder 12%” 
1—1000 KVA -GE Single Ph. bore x 13” stroke, 630 RPM, mechanical injection, oy 
2—750 KVA-Pittsburgh—Single Ph. 


1—30 KVA-GE Constant Current 4-cycle Diesel Engine—direct connected to: Gen- 

hte le eral Electric 600-KW, 240-volt, direct current, 630 
RPM Generator. Complete with switchboard, mo- 
tor- driven air-compressor, lubricating oil filter, 
lubricating and fuel oil tanks and many spare 
parts. 


NEW 1944, USED LESS THAN 300 HOURS AND FULL 
EQUIVALENT OF NEW 


'| | WALTER H. WILMS & COMPANY 


2526 GUARDIAN BLDG., DETROIT 26, MICH. 
CAdillac 1856-1857 


INDUSTRIAL & MARINES 


METROPOLITAN 


PLUMBING SUPPLY CO., INC. 
Power Plant Valves and Engineering 
Specialties for Oil, Steam, Gas, Air, 
Liquids and Chemicals. 
Jenkins, Fairbanks, Sarco, Powell Valves 
ang sural Co lete Stocks 4” to 24” 
arge NEW YORK 
313 E. 31st NEW YORK CITY 
Cali Hill 
For Hourly Nationwide Shipm.:nts 


SUETOW PIPE & FITTINES4 


| FOR SALE 
STOKERS, HEATERS OVERHEAD CRANES 
Detroit 38’8” Span 2 Yd. Morgan ren Span 
and PUMPS Curtis 24" Span Case 35’ Span Crane 60’ S &H 37’ Span 
(3) Spread 24” stokers, grates, motors etrolt 10° Detroit 34’ Span Shaw 25-TON 
and parts. n be seen in operation in 600 H.P. jetrolt 18°6° Seen Northern 32’ Span P&H 87’6" Span Alliance 38’2” Span 
Sterling Boller. Available in (30) to (60) days. d 38’ Span Northern 22’ Span Shaw 80’ 9 Span dtord 67’8” Span 
Euclid 40° Span P&H 31°10" Span Alliance 58’5” Span 
ameter steam Span ) 
heads riveted construction % plate. Complete Shepard Miles 12 Crane 37’ ye Sone Lane 50’ Span erhead Crane 74/4* 
with steel hose—dome—and manhole. Good condi- 2-TON Crane 573” Span 15-TON Pal 80’ 8 
tion. aay delivery. Conco 12’ Span Shepard 27’6° Span Overhead Crane 74’ 4” pan 
One Boiler feed water Yneater—Make Stickle Ne. Louden 19’2” Span Span i 3e TON 
{ open coil heater and purifier—construction cast Northern 28’ Span 6-TON Outdoor Crane 57’5'4” Morgan 55’ Span 
iron bolted—size ~ x 24” x 36. Good condition. P&H 31°103%4" Span Shaw 21'10'/2" Span 


Northern 7 75’ Span 
Immediate deliver 


an 
Alliance Span 


7-TON 35-TON 
One Boiler feed ‘pump duplex—size 7 x 4'/2 x 10. 3-TON Charging & Quenching New Albany 50’6” Span ead Crane 74’4° 
i Immediat haw 51’2” S M 82’ S ‘Span 
JOHN WACHTEL CORP. 37°6" Span Northern 26°7'4° Span Whiting 38° Span Niles 151914" Span 
W.Southern Ave., Indianapolis 44, Ind. P&H 42’1'4” Span 8-TON 20-TON 50-TON 
—_ 5-TON P&H 80’ Span Overhead Crane 60’ Span Alliance 52’ Span 
Grane Span Lane 60°'Span” Waiting 
e jan fn jan 
7 300 KW Ridgway Synchronous ne 76” Span Cleveland $1°3” Span Shepard Niles 48°6" Span 64’8%4" Span 
MOTOR GENERATOR SET 
440 H. P. Motor Ridgway Generator Telephone us collect to discuss your requirements 
3/60/2300 250 to 275 V.D.C. 


Complete with switchboard panel, transformers, etc. 
Chicage 33, 49 Vanderbilt Avenue Telephone: Murray Hill 4-1616 New York 17, N. Y. 
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SURPLUS EQUIPMENT for IMMEDIATE REMOVAL 


LATEST TYPE 


BARGAINS 


NEARLY NEW 


NO REASONABLE OFFER REFUSED 


TRANSFORMERS 


6—WESTINGHOUSE 100 KVA single phase 
from 2400 volts to 240 volts 

3—AMERICAN 100 KVA taste phase from 
2400/4160 volts to 240 volts 

3—ALLIS CHALMERS 200 KVA single phase 
from 2400 volts to 240 volts 

——— CHALMERS 300 KVA single phase 

rom 2300 volts to 230 volts 

3—PITISBURGH 300 KVA single phase from 
2300 volts to 230 volts 

6—WESTINGHOUSE 300 KVA single phase 
from 2300 volts to 230 volts 

6—WESTINGHOUSE 365 KVA single phase 
from 2300 volts to 186-93 volts 

3—ALLIS CHALMERS 365 KVA single phase 
from 2300 volts to 186-93 volts 


1—WESTINGHOUSE 1000 KVA, rotary con- 


verter, 2400 V, 3 Ph., 60 Cy. to 240 Volts 
DC, with 3 Allis- Chalmers 365 KVA, single 
Ph., 2300 V. to 186-93 V. rotary converter. 


1—NIAGARA 1000 KVA 3 phase 60 cycle 


from 2300 volts to 208 volts 


1—MALONEY 2000 KVA 3 phase 13200-26400 


volts to 2300 volts 


2—MALONEY 4000 KVA 3 phase, 13,200- 


26,400 volts to 2300 volts 
SWITCHBOARDS 


3—GENERAL ELECTRIC switchboards, 230 


volts, 3 phase, 60 cycle, A. Cc. consisting 
of 3—1200 amps, 3 
ers and 20—3 phase 600 amps supply 
circuit breakers, ALL METAL CLAD 


This is your opportunity—take advantage of it--act NOW Contact— 


MR. ROY W. SMITH 
c/o CRUCIBLE STEEL COMPANY 


South 4th Street 


Harrison, N. J. 


Telephone: HArrison 6-4500 


New and used equipment 
recently released from service 
by a number of electric and 
gas utility companies 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


Send for new list,... to 
EBASCO SERVICES INCORPORATED 


APPARATUS EXCHANGE 
120 Wall St., New York 5, N. Y. 


FOR SALE 


BOILER & OIL BURNER 


125 H.P. Erie City Economic Horizontal 
Boiler complete with stack, Permutit water 
softener and heater. In excellent shape. 

Also available, either with or without 
the boiler, Ray #5 oil burner complete 
with controls. For further details com- 
municate with 


Tingley-Reliance Rubber Corp. 


903 Ross Street, Rahway, N. J. 
Telephone Rahway 7-0820 


TURBO-GENERATOR 


1—600 KVA, 480 Volt, 3 Phase, 60 
Cycle, Turbo-Generator comprising 
the following equipment: 1 Aillis- 
Chalmers generator; 1 Moore tur- 
bine 175 lb. with 12 lb. extraction 
stage: 1 steam driven exciter: 1 
Wheeler condenser. All standing in 
power plant in good operating con- 
dition. 

FS-1976, Power 
520 North Michigan Ave., Chicago 11, Ill. 


FOR SALE 


1—85 HP, 100# pressure Coatesville Boiler com- 
plete with stoker 

1—100 HP, 152 pressure Coatesville Boiler com- 
plete with stoker. 

1—+120 Spencer low pressure Heating Boiler. 

1—2180 Spencer low pressure Heating Boiler. 

1—Vertical 30 HP, 100% pressure Ames Boiler. 

1—100 HP, 1252Ames Economic Boiler with 
shaker grates and stack. 

1—10 x 10 Worthington feather valve, single cylin- 
der, 254’ displacement, 100% pressure Air 
Compressor, with V-belt drive, equipped with 
40 HP Wagner Motor, 440/3/60, 1140 RPM. 

1—10-% x 6 x 5% Chicago Pneumatic, 2 stage, 
425’ displacement, 1002 pressure Air Com- 
coer. direct connected to 75 HP, 900 RPM 

otor. 


CHARLES VY. FISH 
Commonwealth Bidg. Allentown, Penna. 


HYDRO-GENERATOR 
FOR SALE 


1000 KVA hydraulic turbo-generator, 
modern design, good condition, 3 
phase, 60 cycle, 2300 volts for 147 
foot head, with governor, three single 
phase transformers, 2300/13200 volt, 
exciter and switchboard. In storage 
California. Price $20,000. 


FS-1933, Power 
330 West 42nd Street, New York 18, N. Y. 


FOR SALE 


New Gasoline Power Unit, Universal 21HP 1400 
RPM, 4 cyl, throw-out clutch, governor, water- 
cooled manifold. Priced to move. 


SCHMIDT MFG. CO. 
Box 560 New Bedford, Mass. 


EXCEPTIONAL 
1—150 1—P Nordberg Unifliow Engine 
conn. to CROCKER-WHEEL 
C C D, 250 v., 500 amp. EENERATOR 


225 r. p. m. New in 1938. Excellent 
Condition. 
R. A. S. JOHNSON 
Wabash 0109, Room 1657, Monadnock Bidg. 
53 West Jackson Bivd., CHICAGO 4, ILL. 


FOR SALE 
ENGINE GENERATOR SETS 


i—100 KW Ball & Wood direct connected engine 
generator set, 250 volts D.C., 400 Amps., 250 


RPM. 
i—75 KW Ball & Wood direct connected engine 
eegreter set, 250 Volts D.C., 300 Amps., 275 


RUSHMORE PAPER MILLS, INC. 
GOUVERNEUR, N. Y. 


Steam Engine-D.C. Generator 


Direct Connected 
One Rice & Sargent Engine connected to 
Westinghouse Generator, 150 K.W 250 
Volts. 600 Amps. 150 R.P.M. Excellent 
Condition. Immediate shipment. 
GLOBE TICKET COMPANY 
112 N. 12th Street Philadelphia 7, Pa. 


BARGAINS FOR SALE 
UNIFLOW STEAM ENGINE UNITS 


1—250 KVA Ridgway—60 cy. —"} 3 ph. 

i—187 KVA Chuse—60 cy. 220v. 3 ph. 

I— 94 KVA Skinner—60 cy. 22 5 ph 

i— 75 KW Ball—DC 125v. 

i—100 H.P. Buda Gas Engine. 
J. R. TAYLO 


R 
722 Hill Ave., Pittsburgh 21, Pa. 


FOR SALE—STOKER 


Ind. Anthracite Stoker, 60 HP—8000 ft. 
steam-size for boiler furnace 48” long by so" wide 
with moving grate surface for automatic discharge 
of ash. Complete with hopper load and cohtrols 
mounted on steel panel board. 


McNEIL LABORATORIES, INC. 
2900 No. 17th St. Philadelphia 32, Pa. 


FOR SALE 
2 Vertical type Boilers 
1—35 HP; 1—40 HP 


in good condition. 
Includes accessories and stokers. 
Subject to prior sale, f.o.b. York, Pa. 


THE SENECA WIRE & MFG. CO. 
FOSTORIA, OHIO 


Your Inquiries to 
Advertisers Will 
Have Special Value .. . 


—for you—the advertiser 
—and the publisher, if you 
mention this publication. 
Advertisers value highly 
this evidence of the publi- 
cation you read. Satisfied 
advertisers enable the pub- 
lisher to secure more ad- 
vertisers and — more ad- 
vertisers mean more infor- 
mation on more products 
or better service — more 
value—to YOU. 
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@ SEARCHLIGHT SECTION @ 


Most all units still on foundation. Many may be seen operating 


DIESEL UNITS 


375 KVA GE 2300/440 vy.—Worthington 6 cyl.; dir. 
con. exciter and sb 

375 KVA Fairbanks Morse, 480 y.—Model 32E-14 

250 KVA Fairbanks Morse 2300/440 v.—Style VA 

225 KVA Westinghouse 2300/440/220 v.—Worthing- 


ton 
187 KVA Fairbanks Morse 2400/440/220 v.—Marine 


Type 
185 KVA Fairbanks Morse 2300/440/220 v.—Model 


156 KVA Ideal 240/480 v.— Buckeye 
93.8 KVA Electric Machinery- he 
75 KVA General Motors 440/220 


TURBO UNITS (NON-COND.) 


37% KVA Westinghouse 240/480 v. 

125 KVA Crocker Wheeler 240/480 v.—Moore 

155 KVA (2) Allis Chalmers 220/440 v.—Terry 

250 KVA General Electric 220/440 v.—General Elec- 


tric 
250 KVA GE 600 v.—GE 302 BP 
280 KVA General 2300 v.—Terry 
625 KVA Elliott 480/240 
2500 KVA General Electric "480/240 v. 


POWER PLANT EQUIPMENT CO., INC. 


TURBO UNITS (COND.) 


3875 KVA Allis Chalmers 480/220 v.—Kerr 
750 KVA General Electric 240/480 y. 

940 KVA Westinghouse 2300 vy. 

940 KVA Westinghouse 6600 y. 

1250 KVA Westinghouse 2300 y. 

1250 KVA General Electric 600 v. 

1250 KVA (2) Allis Chalmers 4000/2300 y. 
1875 KVA (2) General Electric 2300 y. 
2500 KVA General Electric 600 y. 


BOILERS 


250 HP Erie City 180= 

300 HP Erie City 200= 

403 HP Sterling 250= 

406 HP (2) Heine 180= 

467 HP (3) Edgemoor 200= 

469 HP (2) Sterling 425= 

500 HP Murray 200= 

502 HP (2) Edgemoor 250= 

514 HP Erie City cross drum 200= 


STEAM ENGINE SETS, A.C. 


79 KVA Allis Chalmers 480/240 y.—Ames Unif. 
187 KVA General Electric 240/480 v.—Chuse 4 vy. 

187 KVA Westinghouse 240/480 v.—Ames Unif. Ver. 
300 KVA General Electric 2300 v.—Murray Corliss 
375 KVA General Electric 2300/440 v.—-Chuse 4 y. 
450 KVA General Electric 
500 KVA Crocker 

Unit. 

750 KVA General Electric 2300/480 v.—Chuse Unif. 
688 KVA Allis Chalmers 600 y.—Al Chal. Corliss 


2300/440 v.—Ames Unif. 
Wheeler 240/480 v.— Nordberg 


MOTORS OR GENERATORS 
SYNCHRONOUS 


375 KVA General Electric 2300/440 y, 277 RPM 

250 KVA General Electric 240/480 v. 277 RPM 
2000 HP (3) Westinghouse 2300 vy. 120 RPM 

500 HP (3) Electric Machinery 2300 vy. 514 RPM 

450 HP (2) Westinghouse 2300 vy. 128 RPM 


39 Cortlandt St. 
New York, N. Y. 


FOR SALE 


DETROIT ROTO STOKER 


1 New. unused stoker. Designed for 
600 HP B & W boiler. Guaranteed 
200% rating. Three 27” rotors, 13 x 
9’, stationary grates, complete for 
installation. Purchasing power rea- 
son for selling. 


GOODMAN LUMBER CO. 


Goodman, Wisconsin 


IMMEDIATE DELIVERY 


VOGT BOILER 


216 HP, 1604 design pressure, 
new 1930. 


| equipped with soot blowers, 
draft regulator, Riley Underfeed Stoker, 
and 110 ft. stack. 

Includes new stoker parts, pump, and 
approximately 80 ft. of 8" header. 
Recent Hartford inspection allowed full 
pressure. Price. $5,500.00 f.o.b. cars 
MAIL PHOTO SERVICE, Inc. 
651 S. 4th St. Louisville 2, Ky. 


200 KW general motors diesel model 8-268A, 450/60/3 


IMMEDIATE DELIVERY on 100 KW, 200 
KW to 1000 KW sets 


LOWEST PRICES for complete diesel sets 


Auxiliary equipment to suit your requirements. 


AS IS 
Load tested, Hunt re- 
port good condition. 


INDUSTRIAL DISTRIBUTING CO. 


OR «. GUARANTEED 


mplete rebuilt. Load 
tested, Hunt Co. survey. 


INDUSTRIAL DISTRIBUTING CO. 


Dept. p. 25 California St. 
Cable Address: INDUSCO 


San Francisco 11, California 
Phone: DOuglas 2-1838 


A. C. ENGINE GENERATOR UNIT 
FOR SALE BY OWNER 


Crocker Wheeler Generator and Flywheel— 
3 phase, 60 cycle 312 KVA—750 Amp. 240/ 
440 Volt, direct connected to 1834" x 30” 
Special Murray Corliss 150 RPM—160+ 
Pressure with 92 Amp. 125 Volt Exciter. 
Detailed floor plan on application. 


Excellent condition. 
IMMEDIATE DELIVERY 


J. 1. CASE COMPANY 


Burlington, lowa 


Combustion Engineering 


2—Combustion marine type 
boilers. 32,000 lb. Steam/Hour Normal 
Rating. Brand new, never assembled. 


Com: ete with super heaters, air heat- 
ers, oo walls, all trim, brick-work, 
casing, etc. Todd oil burners and Todd 
oil heater pump set. Hagan Combustion 
Control. 


This Equipment Just Released for 
Immediate Shipment. Wire or Call. 
MICHIGAN BOILER and 
ENGINEERING CO. 


4120 W. Jefferson Detroit 9, Mich. 
TAshmoo 5-5680 


FOR SALE 


1—250 EW GE turbo-generator 
unit, Steam conditions 525+, 
350° superheat, condensing. 
Generator 3-phase, 60 cycle, 
450-volts, 1200 RPM with 40 
EW exciter. 

Machine New in 1941 


G. DeROSE 
408 Donovan Bidg. Detroit, Mich. 


FOR SALE 


GE PHOTOELECTRIC RECORDER 


As illustrated on page 145 of 
August “Power” 


SCHMIDT MFG. CO. 
Box 560 New Bedford, Mass. 


WIRE and CABLE 


BOUGHT AND SOLD 
@ Substantial quantities of new Insulated oopoer 
wire in all voltages and almost any constructions 
now available. 
Send us your inquiries or offerings—Eastgate 4777. 


UNIVERSAL WIRE and CABLE CO. 
2110-32 No. Racine Ave. Chicago 14, It. 


NEW GENERATOR SETS 


Diesel & Gasoline - Driven 
5 KW te 700 KW - AC or DC 


International Harvester and Chie 
engines driving G.E. or Electric “Machinery Co 


generators. 
Installations Made Anywhere 


i. J. CROWLEY 
28 Weskora Ave. Pleasantville, N. Y. 
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FAIRFIE 


FITS YOUR COAL HANDLING SYSTEM 


Here is a typical example of how the 
Fairfield system of coal handling met this 
boiler plant's needs. 


In this instance the coal is transported 
from the track hopper by a reciprocating 
feeder to a bucket elevator and through 
a bifurcated chute to the coal bunker. 


A flight feeder under the bunker delivers 
coal to another elevator inside boiler 
house. The coal is fed through chutes to 
the stokers which have large extension 
hoppers. 


This is only one of several Fairfield sys- 
tems for handling coal automatically 
from car to storage to stokers or pul- 
verizers. 


Your plant conditions—capacity desired 
— and investment required determine 
largely the type of equipment our engi- 
neers will suggest for your plant. 


Why not give us an opportunity to show 
you how to cut your coal and ash han- 
dling costs. Write for complete data. 


ELEVATOR 


CHUTES 


V 


LEVATOR 


COAL. 
STORAGE 


ERE 


320 CHICAGO AVE. + MARION, OHIO 


P 
aN 
| 
ws 342 POWER ® October 1947 


PREFABRICATED PIPING 
ASSURES QUALITY ann ECONOMY 
x One Source for Design and Fabrication 
% Pretested and Approved before Shipment 
*% Only Completed Assemblies billed - - 
at Predetermined Prices 
* Predetermined but flexible Delivery Schedule 
« Reduction in Field Assembly Time 


COMP! 


Products Manufactured 
Pipe and Tube Fittings SEATTLE 
Engineered Pipe Hangers 
Prefabricated Piping 
Grinnell-Saunders Diaphragm Valves SACRAMENTO 
Thermolier Unit Heaters ee 
Job Work Casting 
Automatic Sprinklers and Special 
Hazard Fire Protection Systems LOS ANGELES 


Amco Humidification and 
Cooling Systems 


Other Piping Specialties 
Supplier of ... 


GRINNELL COMPANY, INC. 
Executive Offices 
PROVIDENCE 1, RHODE ISLAND 


e . 
3 > 
| 
= 
Pe 
... | 
ST. PAUL PROVIDENCE 
MILWAUKEE 4 YORK 7 
CHICAGO 
PHILADELPHI 
CHARLOTTE 
and 
| 
Ss 
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CORROSION 


A 


NAKA 


DS Nf 


rn is banned! Boilers, 
auxiliaries, and steam lines are 
kept rust-free, in top operating 
condition, year after year with 
Permutit Deaerating Heaters. 


Permutit Deaerating Heaters are 
guaranteed to remove all oxygen 
(Winkler test) and free COz from 
feedwater. Spraying the feedwater 
through steam removes most of the 
oxygen and free CO2; deaeration 
is completed whea the preheated 
water is boiled briskly in the steam 
scrubber. Bled or exhaust steam is 


f 
j 


PERMUTIT® DEAERATING HEATERS REMOVE AIK 
OXYGEN AND FREE CO2 FROM FEEDWATE 


utilized for the entire operatiogimyaae 
Free Advisory Service! 
makes every type of water-cond 55 
tioning equipment. .. its technica 
staff will be glad to cooperate wi ¥ 
you and your consultants to desig ” 
equipment that will fit you 
individual plant requiremeng™ 
Write for free, informative boo 
lets, to The Permutit Compazs 
Dept. P10, 330 W. 42nd St., Ne 
York 18, NN. Y., or Permutit Co 
pany of Canada, Ltd., Montre 


*Trademark, Reg. U.S. Pat. 
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